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literature the first contains far more than the hard worked country 
organist or the amateur have either the time or desire to attain, whereas 
those of the second are for the most part too shallow to afford the 
student any lasting benefit or satisfaction. It has, therefore, been the 
endeayonr of the author in this case to pursue a middle course, that 
may be useful alike to those who desire to study the subject with care, 
as also to the many who have only time to master the outlines of 
organ building. 

The historical portion of the work has been compiled with a view to 
brevity as well as completeness, and it is hoped that it may be found 
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Thb works tliat have hitherto appeared on the Organ can, for the moet 
part, be diyided into two distinct classes — ^the first including those 
which may be termed text books, and which embrace every detail of 
oonstmotion and afford the minutest description of each portion of the 
instrument, together with a history comprising almost every recorded 
fact on the subject. Among the second class would appear, with one 
or two exceptions, a multitude of mere pamphlets, containing a brief 
outline of an ordinary instrument, and leaving the student or amateur 
very much as he started with regard to actual knowledge. These 
latter, too, have frequently been compiled by persons interested in 
certain instruments or building firms, and have had a tail of very 
limited general information hung on to what is at best but a more or 
less cleverly disguised advertisement. Of these two divisions in organ 
literature the first contains far more than the hard worked country 
organist or the amateur have either the time or desire to attain, whereas 
those of the second are for the most part too shallow to afford the 
student any lasting benefit or satisfaction. It has, therefore, been the 
endeavour of the author in this case to pursue a middle course, that 
may be useful alike to those who desire to study the subject with oare, 
as also to the many who have only time to master the outlines of 
organ building. 

The historical portion of the work has been compiled with a view to 
brevity as well as completeness, and it is hoped that it may be found 
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to oontain all the more important faots relatinir to the early history 
of the organ, and give typioal UlastrationB of the gradual progress 
towards its present status. 

The practical division of the book has been written as saodnotly 
as the conditions will allow : enongb has been said under each heading 
to furnish a dear understanding of the principles inyolyed in the 
usual modes of construction. The endeayour has been made to give 
a thorough insigbt into practical building, without undue prolixity in 
minor detail. 

The Author cannot dose this preface without alluding to the important 
hdp be received at the hands of the late Sir Thomas Duffus Hardy, 
who placed bis researdies on the Utredit Psalter at his command, and 
also the courteous assistance rendered by the late the Hon. and Very 
Beverend Augustus Buncombe, D.D., Dean of York, who permitted 
him to take valuable notes from the archives of The Minster. At 
the same time be would thank the Bev. Sir F. A. Gore Ouseley, Bart., 
for the kind manner in whidi he allowed the Author access to his 
unique library ; also Dr. Longhurst, of Canterbury, Mr. Wood, of Exeter, 
and that great number of organists throughout the kingdom who so 
promptly handed in specifications of their instruments, and in many 
oases entered into the spirit of the work and rendered valuable aid. The 
opening chapters of the constructive portion of the work were very 
kindly revised by Messrs. Bryoeson Brothers, from whom also many 
useful hints have been received. 

Bourne House, 

Wiveliscombe, 

November 23, 1880. 
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CHAPTER I. 



Origin and Early History, 

Thebe is probably no instmment which has from time to time so 
engrossed the thoughts of musioians, as also of the public at large, 
as the organ, combining, as it does in its completeness the effects of 
almost all important instruments, and capable of an expression to be 
obtained from none other; ranging in tone from the most boisterous 
forte to the most delicate pianisHmOf it alone stands forth as the 
only adequate roprosentatiye of the orchestra, the which in some 
respects it even surpasses. Thus has it earned the title of the 
"King of Instruments." In the same way that the pianoforte traces 
its origin from the most primitive lyre of the Egyptians, so does 
this noble work of art by gradual, though well-marked stages, become 
a mere row of reed pipes, tied under the chin of an idle shepherd. 
In the following pages it will be our object to place before the 
reader thedovelopment of the organ from its primary sources, giving 
a brief sketch of its history down to the present day, and to show 
clearly and practically the principles upon which the modem organ 
is built, together with short incidental notices of the older builders 
who have in our better instruments left lasting monuments of their 
fame. 

The actual origin of the organ will ever remain in obscurity, though 
there can be no doubt that the first attempt at the production of 
sounds from pipes can be discerned in the Pandean pipes, which 
consisted of a row of reeds bound firmly together, and played by means 
of the breath being forced into them. The mythical god. Pan, has 
the honour of this invention ascribed to him.* But without treading 
the uncertain paths of myth, we find the Grecian and Latin shepherds 
frequently amused themselves by means of the reed pipes culled from 
the neighbouring brook. The next step to be noticed was the intro^ 

* Fan primiu calaxnos cera col jungere plorea (Virg. Buc. £c. IL, 82). 
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dnotioa of a box, the primitiTe wind-ohest, to which the bceath waa 
introdnoed by a DDgle pipe, representing ths wind tnuik, &nd into 
wiiioh box the Bounding pipas wsie fixed. Uiidei these ciremnrtanoeg 
it iriU be Been that all the pipes would speak at onoe, which incon- 
renience was obTiated by placing tho flngeis over those not required. 
The great drawbaok to tho iiutTQtiieBt being th« difficult; of stopping 
the reqnisite number of pipes, we are not anrprised at soon finding 
that Talvea were [lUced tmdet each pipe, ao that, on pieesing a 
given valre, a certain one would apeak, by which arraogMaent it 
became obnona that the uiimber of pipes might be increased indefi- 
nitely, the which being gtadnally aeoompUahed, the diffionlV of wind 
mpplf became apparent, and, as a nihstitiite for the Inng, we find 
k tilde kind of skin bag being used, and an instnunent which strongly 
lesemUed the bagpipes (Capa), and in princi- 
ple was precisely aimilar to the modem 
organ, pipea, wind eheet, wind tmnk, and 
beUowB, being more or leaa complete, waa ths 
i-eanlt. The acoompanyii^ cnt (Fig. 1) re- 
preaenta one of the earliest drawinga of 
an instrnment of thia natnje, and is a cop; 
of a manngcrlpt of the thirteenth centnry 
("Lea Arts dn Moyen Ago"). It is, per- 
haps, advisable to point ont that although 
we trace this instrnment clearly to the 
Qreeka, and that we derive onr name from 
their tongna, that the original term, Sfyim, 

was employed not only for this bnt for all mnsical instciimcnta 
<"St. Angnstine's Commentary on the 4th verse of the 150th 
Faalm "), as the Bomana afterwards employed the word orjanum to 
many maohines of a oomplioated nature, especially to stringed musical 
inatnimenta. 

All the ingennity of those engaged in prodacing what for the future 
we may dignify with the title organs, waa now centered in obtaining 
a steady and saffident supply of wind. It being found that men 
eould Dot regulate the amount ol wind anpplied by their efforts, 
and that therefore the tone varied greatly, the power of water waa 
called into play, and the hydraulic oigan, or hydraulicon, aprut^ into 
cxiatence. The manner in which tha ancienta applied this power seems 
to have been most oomplicated for suoh small results, and has 
never been satiefactorily explained. Archimedes haa had the credit 
of advancing the hydranlicon, and it will be curious to notice that 
the water need to act on the instrmnent waa first pumped hj manoal 
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labour, and seems only to have performed the part of steadying and 
resmlatinflT the supply of wind, and not aotoally prodnoing it. These 
instruments soon became common throughout Italy, and the manu- 
facture at this period was confined to the Greeks and Bomans. In the 
year a.d. 395 Theodosius possessed an instrument which he has the 
credit of haying made. In the fourth century also the Emperor 
Julian wrote on the subject ('* Anthologia,'* Book L, chap. 86). 
Yitmyius, the architect, describes an organ in his tenth book. St. 
Jerom, in his writings, mentions one which might be heard a thousand 
paces or a mile ; he also speaks of another at Jerusalem, which could 
be heard at the Mount of Olives. But by far the most important 
matter to chronicle about this period is the introduction of organs into 
the church, which at once lifted them from obscurity, and brought 
them prominently before the world at large. The credit of this step 
is accorded by Bellarmine, who quotes Flatina's statements from the 
Pontifical, to Pope Yitalian, about a.d. 660, and, as an immediate 
consequence of this encouragement, org^ans began to be sought and 
scattered throughout Europe. Pepin the Short, King of France, desired 
to obtain one, and having applied to the Emperor Constantine (Com- 
pronymus), that potentate sent him, by special embassy, an instrument, 
the pipes of which were made of lead. In the year a.d. 826 a Venetian, 
named Gregorius, builfc an organ for Louis I., King of France, at Aiz-la* 
Chapelle. Some authorities state that this instrument was not blown by 
water, and was, therefore, a ''pneumatic" organ, though, as other 
writers distinctly mention it as an hydraulic organ, it is better to infer 
that it was no exception to the usual kind then made. It must be 
noticed that hitherto organs were imported into Europe from Italy, but 
as they became more common and more sought, the French took up the 
art, and in a short time not only equalled, but excelled their former 
rivals in such a manner as to establish the manufacture of organs 
in their country as a recognised branch of enterprise, and as the 
civilisation of the Greeks and Bomans waned, and that of the Franks 
rose, organ building, together with the other arts, throve, and, spreading 
throughout Germany, took such a firm hold that up to even a recent 
period it was to that quarter that the finest instruments in existence 
owed their beiog. 

There are two representations of the organ occurring in the Utrecht 
Psalter that have been the subject of great controversy among anti- 
quarians. That document has been ascribed by some of the most ablo 
authorities to the sixth, or even the fifth, century; others being of 
ophuon that those very organs themselves, if not added after the MS. 
was completed, prove it of the ninth or tenth century. The larger 
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drawing, of wUoli Fig. 2 Ig i 
Paalm, and tiie amtiUer (Fig- S 
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curate copy, nppeora over tha ISOUt 

r tlie ISlst Fs^m. Fanl Lacroix has 




B cnt o( tha fonnorinhiB "Atta da Moyeu Age," and attribntea it to 
the later date ; bnt tbia ia probably owing to tho fact that ho copied it 




from the oelobrated " E&dnme," or " Canteibnry Fealtor," in tho library 
of Trinitj College, Cambridgo, mitten in the eloTenth centni;, and well 
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tnown to be only a copy of the Utrecht MS., which was written at least 
five centuries earlier. The drawing in the ''Eadwine Psalter" is not a 
very accnrate copy. 

The organ was first introduced into this conntry by Aldhelm, Bishop 
of Shirebnm, in the seventh century. He describes it in some of his 
writings as " a mightly instrument with innumerable tones, blown with 
bellows, and enclosed in a gilded case.'' 

In the reign of Edgar, St. Dunstan gave an organ to Malmsbury 

Abbey, which was described by the celebrated William of Malmsbury : 

" The wind, being forced out by the violence of the liot water, fills the 

whole cavity of the instrument, which, from several appertures, passing 

through trass pipes, sends forth musical noises.'* It will be noticed that 

the water is mentioned as being hot, which is probably not an error, as 

has by some authorities been supposed, inasmuch as that Dom Bedos, a 

Benedictine monk, in a celebrated work, " L*Art du Facteur des Orgues," 

mentions that the same William of Malmsbury, in describing an organ 

at Bheims still extant (a.d. 1125), says, that "the air escaping in a 

surprising maimer, by the force of hot water, fills the instrument," 

&c. This has been urged as a possible instance of the use of steam, 

though there seems little or no reason that such was the case. St. 

Dunstan also gave an organ to Glastonbury Abbey, similar to the one 

at Malmsbury. Earl Ethelwin, the founder of Bamsay Abbey, a.d. 

974, g^ve the sum of .630 to provide copper pipes for the organ of the 
abbey church. 

Elfeg, Bishop of Winchester, obtained for his cathedral the largest 
organ then known (a.d. 951). This was described by the monk Wolstan 
in the tenth century ; and Mason, the poet, in his essay on ** Instru- 
mental Church Music," gives the following translation : — 

Twelve pairs of bellows, ranged in stated row. 
Are joined about, and fourteen more below. 
These the full force of neventy men require, 
Who ceaaelees toil and plenteonsly perspire; 
Each aiding each» till aU the wind be pressed 
In the cloee oonfines of th' incumbent chest. 
On whioh four hundred pipes in order rise 
To bellow forth the blast tne chest supplies. 

The organ thus described could not have been of so great a magnitude 
as the poem would lead us to believe. The clavier or keyboard was then 
unknown, and each note was commanded by means of a distinct lever— 
the compass could not have been more than ten notes, including one 
semitone (the lyric), whioh probably took the position of our B flat. 
Each note would thus have had forty pipes, and as there is no reason to 
believe that any form of register or stop was known, it is obvious that 
the organ was always at its full power. Whether the "seventy men " 
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veT« emplored at the same time to blow tlie bellowa, or whether thej' 

■HUM on in i«te, is & queBtdon, though the UUsf is by far the more 

probable. 

At the close of the tenth oentnr; ot^db became general, not only in 
cathedral ohnrohea, but also in monaatio establishments. Thronghont 
Germany they were coming into general nse, and many ohnreheg con- 
tuned what were then largo instmments, ench as those at Eaberstadt, 
Erfurt, Ao. The monk Theophilns wrote a nork on "DiTers Arls" at 
the b^innii^ of the eleventh ceninry, in which he makes froqaent 
mention of organs, and derotes niDch space to their deicription and 
mode of mannfaotnre. 

At tho close of the elerenth centnry one ct the great steps in organ 
building took place, 
which marked the ad- 
Tent of an inatmment 
which differed in no ma- 
terial manner from those 
now in nse. At Magde- 
bnrg, in Saiony, was 
erected an organ, having 
a keyboard or clavier of 
two octaves. These keys 
were several inches wide, 
and were pressed down 
one at a time, andreqnired 
no little \re!ght to bring 
them into action, hence 
the old name of ' ' organ 
beater,'' which was the 
original professionsJ title [J 
of the performer. Taking 
into consideration the 
fact that at this period Fio. i. 

the organ was nsed 

merely as a gnide for singing, and only rarely if ever as a solo instrument, 
it will be seen that after all this rongh keyboard answered the reqnire- 
ments of tho age. It does not appear at what date ths ssmitcnea wsro 
introdnced, thongh all the pietures of clavier organs posaess tliem. The 
woodcnt (Fig. 4) shows a "simple clavier organ of the fourteenth 
century — " the one priest blowing two pairs of bellows while the other 
" beats " the clavier ; it will be moet interesting to note the distribution 
of pipes, so like that of the smaller organs of the present day. The 
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sliape of the key at this period was not sqnare or oblong, bnt rounded 
at the outer end, with a contracted neck (Fig 5). And now the old 
difficulty arose about wind power, and as organs increased in size so did 
the necessity for increasing the amount and steady supply of the wind 
become felt. As was seen in the description of the Winchester organ, 
many bellows and seyenty men were required to supply what would now 
be looked upon as a Tillage instrument. In some organs men stood on 
the various bellows alternately, and by their weight thus kept up a 
constant supply; the bellows were sometimes placed above the pipes, 
and were "horizontal." 

The organ had no sooner become general in churches and cathedrals 
than some of the churchwardens of that day deemed their use during 
divine service scandalous and wicked ; and in the thirteenth century we 
find that the priests of Bome and Greece expelled the organ 
from their service, that their worship might, by its simplicity, 
contrast with that of the Jews and Pagans* — it will be 
:toticed that in the Greek Church it has never been re>in- 
troduced. This little opposition was the very impulse that 
was required to further the art. Controversy produced 
notoriety, and we find the orgran at last asserting itself in ^^^^ 5 
snoh a manner that in a few years every monastery possessed 
a small instrument, termed a '* Begal," to lead the voices, and from 
this period the organ has steadily progressed, and is still making gigantic 
strides to perfection. 

About this time was introduced a characteristic which has since dis- 
tinguished the organ from all other instruments, and given to it a 
character at once unique — ^we allude to the so-called mutation stops, 
mixtures, twelfths, &c. At the proper place we shall explain the 
TnodiM operandi of these, with regard to their relations, &c., with the 
groundwork and other stops ; here we only need mention that combina- 
tions of pipes timed to thirds, fifths, and tenths of the fundamental 
notes were used, and were found to add peculiar brilliancy to the effect 
of unison singing. The reason for this will be given under the chapter 
treating on mutation stops. Begisters or stops being unknown, it will 
be seen that the organ, being thus tuned, was a fixed mixture, and 
always produced the chord to which the pipes were tuned. The oldest 

12 
mixture spoken of was 8 in relation to the fundamental. There are 

5 
others containiog the third mentioned. We would point out that in all 

• Pierce's Yindication of the Disenters. Ed. 171S, p. S95. 



10 ORGANS AND OftGAN BUILDING. 

probability there were many pipes to each key, tnned to the fundamental, 
and perhaps only one to the twelfth, octave, and fifth severally, so that 
the mixtore effect was not neoessarilly so overpowering as might at first 
be imagined. This is said by some to have been the origin of harmony, 
though it appears merely a supposition for which there is little founda- 
tion. There is another most interesting origrin ascribed to the use of the 
quint. It is said that one of the earlier Popes, finding the unison 
singing of a choir of monks was peculiarly heavy, ordered a number of 
boys to sing the melody a fifth higher. This was found to brighten the 
general effect without in any way clashing, and is said to have originated 
the idea of the qwint and twelfth, which will bye and bye be shown to be 
mathematically correct, and even necessary adjuncts to the organ. 

Having now traced the history of the instrument to the time when it 
nearly resembles those at present in use, we shall next proceed to mention 
some of the earlier celebrities who devoted their energies to the con- 
fitmction of the instrument. 
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CHAPTER II 



1250 TO 1650. 

Uarhj Lay Builders — William Wotton — John Loosemore — Robert 

Dallaniy S^c, 

ks we said in the previous chapter, ''Begals" became oommon in 
monastic churches throughout England. The above term was derived 
from the Italian Bdgahello. The name *' Portatives/' from the Latin 
portOf 1 carry, was also given to these instruments, on account of the 
ease with which they were moved from place to place, and, as some 
authorities have it, were borne in religious processions. There is a point 
of interest attached to this name, viz., that it stands in contrast to the 
*' Posativ," or immovable instrument, of a more solid construction, and 
which has been handed down to us in the form of our *' choir " organ. 
BegaJa were in use up to a late period on the Continent, and were common 
op to the reign of Henry YIU., and eren Elizabeth, in this country. 
The " Posativ " organ had a full set of keys, was played with both hands, 
and was frequently placed by the side or in frdnt of a larger instrument 
in a church ; it was made of small-scale pipes, and used for accompanying 
the voice ; the clavier was often behind the performer as he sat at the 
larger instrument. A good instance of its position may be seen in the 
present organ of St. Paul's Cathedral, where the performer sits with his 
back to what represents an old *'chayre," or"chaire" organ, that 
name being an evident corruption of " choir" organ, and accounted for by 
the fact that the player had to change his seat in order to perform on 
the smaller instrument. 

It has been observed that in many old records of about this period 
organs were spoken of as if in pairs. This expression has been a great 
bone of contention with authorities, as they never could agree as to what 
plurality it referred. Some asserted that allusion was made to the 
number of keyboards, others that it meant '* an organ with two stops ;" 
but it seems that in all cases where there were more that one clavier the 
expression " double organ " was used, and it would appear that the word 
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** payre ** alluded to no speoial dnploxiiy, but was nsed merely to express 
a sense of compound action, perhaps as resrards the pipes. 

The k^board now began to assume the shape which it still retains, 
the monks, to whom we owe so much for haying fostered the arts during 
the dark ages, having decreased the size of the keys, and the depth to 
which they descended, so that the finger alone was sufficient to bring 
them into action. They also increased the compass both upwards and 
downvrards to about three octaves in all. The semitones, too, were now 
invariably found in their places ; they are said to have first been used in 
Venice, though the name of the actual builder who made tbem general is 
not known. It is believed that the great organ at Haberstadt, built by 
Faber, a priest, a.d. 1361, was the first which possessed the' semitones 
complete. The size of the pipes of this instrument is of gre&t interest, it 
having been stated that the compass was from B in the bass to A ia the 
treble cleff, and that the B pipe was 3^t, long cmd under Ain, in 
diameter^ under which circumstances it would appear that it did not speak 
the note natural to so long a tube, but probably the octave. 

The pedals were also introduced at about this period ; some say by a 
<jtorman named Bemhard, who was organist to the Doge of Venice (a. d. 
1470-80) ; but it seems that they were used anterior to this, and 
Drossdorf, of Mayonce, undoubtedly built an organ a.d. 1444 with 
pedals, the probability being that it was Bemhard who brought them into 
general use, and thus obtained notoriety as their inventor. As we have 
seen, two keyboards had already appeared in one instrument', and given 
rise to the term " double organ," mentioned above, and this arrangement 
suggested the use of the "copula,** or " coupler,** which is still, and 
ever will be, of gre&t use to the organist. Messrs. Hopkins and 
Bimbault, in their text-book, have mentioned and quoted at length many 
curious records relating to the construction of instruments during the 
fifteenth and sixteenth centuries, and it may be observed from these that 
it was the custom in all agreements to mention most minutely the various 
parts of the organ to be constructed, and it was also usual for the builder 
to go to the place where the instrument was to be set up, and do his 
work on the spot. Up to about the middle of the fifteenth century the 
art of organ building appears to have been entirely confined to the clergy, 
inasmuch as there is no mention of any layman who was a builder by 
profession. In fact it is clear that the organs of this period were con- 
structed under the supervision of some monk, who performed aU the more 
difficult operations of voicing the pipes, &c., but directed carpenters and 
labourers how and in what manner to put the various parts of an instru- 
ment together. 

So soon as organs were in such request as to assume importance as 
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artides of commerce, their constmctioxi began to find favour in the eyes 
of the laity, and secnlar builders sprang np in accordance with Ihe ever 
prominent law of demand and supply. Here, again, we must cite G^ermany 
AS the home of the early lay builders, and the names of the great fathers of 
this art for many years are found to be G^erman. Heinrick Traxdorf has 
the credit of being the first layman of Ihe craft. Andre and Smid (the 
latter of whom must not be oonfounded with the Schmidt of later date) are 
other instances of early lay builders, but it is not necessary to enumerate 
more. In our own country William Wotton (a.d. 1489) was the earliest 
builder by profession, and was a native of Oxford, where he built an 
organ for Merton College, as also one for Magdalen Chapel. The names 
of Chamberlyn (1509), Ferrott (1526), and White (1531), appear as 
having belonged to builders who repaired or altered Wotton' a instru- 
ment at the dates given. 

Towards the close of the sixteenth century, and the earlier part of 
the seventeenth, there is not much to attract attention. There are a 
* great number of old papers mentioning organs of this period in almost all 
parts of the country, but they do not seem to have made any marked 
improvement. Bobart was a local builder at Crewkeme, who deserves 
notice as having the credit of letting organs out by the year. This 
builder flourished about 1580-90. 

The latter half of the seventeenth century is full of interest, some good 
work having been executed at this period, which yet remains in almost 
its pristine state. 

In the year 1660 there were in England the following builders, of whom 
we have authentic record : Preston (York), Thamar (Peterborough), Hay- 
wood (Bath), Loosemore (Exeter), and Dallans, or Dallam (London). The 
-fcwo first we dismiss with merely stating that they were undoubted builders, 
though their works have not been authentically handed down to us. Of 
Haywood we would say that Mr. Hopkins assures us that his reputed 
work at Wimbome was first-rate. John Loosemore, bom 1613, at Exeter 
has become conspicuous among the older builders as having built a mag 
nificent organ for the cathedral of his native city (1665), which, though 
•tkltered at different periods, and since added to by Schreider, Jordan 
Micheau, &c., nevertheless, up to a recent date, 1875, remained in the origi 
nal handsome old case, bearing in a conspicuous place toward the choir of 
the cathedral, the legend, *' John Loosbmosb hade this organ, 1665,' 
and contained almost all the original work of its celebrated author. This in 
strument was placed on the screen, dividing the nave from the choir, had 
a double front, and was altogether an ornament to the building. It was 
specially notable on account of the double diapason, 20ft. in length, and 
-this is still retained. The metal pipes were of tin, and, having been re- 
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oast, sidll remain in the present instrument. There was a tower of pipes 
within the oase which had never been rised (1859), and this is of interest, 
inasmaoh as the same thing occurs in an organ at Tiverton in the 
same county, buHt by Bemhard Schmidt (1696). The reason given is 
that the conveyancers would have such a distance to go, and would be> 
some too complicated. The Exeter organ has, as just stated, been fre- 
quently added to, and has lately been almost entirely rebuilt by Speechly, 
of London^ and the old case has disappeared. It retains one peculiafity, 
viz.^ that in the claviers the naturals are black, and the raised notes white, 
reversing the usual order; this, we have been told, was a caprice of one 
of the past organists, Loosemore also built a small organ for the school 
in connection with the cathedral, and one which up to a recent period 
remained precisely as he left it for Sir George Trevelyan (1665). This 
instrument now stands at Nettleoombe Court, the seat of Sir Walter 
Trevelyan, to whom we are indebted for the following interesting copy of 
the original agreement : — 

'* February the 1st, 1665, Then made a bargain w^ Sr Geo. Tzeviljan for an 
'* organ w^ these stops in it as follows : 

•* One diapason "\ 

"oSl^rde [Th..e in wood. 

•< One fifteenth J 

'* One prinoipall ^ 

" One shaking stopp J 
" And for this organ I am to have one hundred poind, 201. whereof at the 25tbi 
" day of Maroh next, and f onr-soore residae thereof when the work is finished* 

"John Loosemose." 

This account is interesting as having in it a shaking stop, which was an 
attempt at our present tremulant. It only affected the lowest octavo, 
and was confined to one stop, which met the *'trumpett." There was a 
quaint arrangement which caused two gilt stars to revolve in the front of 
the case when the organ was used, and according to the direction of their 
revolutions the player ascertained if the bellows were being properly filled . 
with wind. Loosemore died in 1681. 

As regards Dallam, it is stated by Mr. Bimbault that there were three 
of that name, all the sons of an organ builder, and all following the same 
trade. Balph Dallam built an organ at Lynn Begis, remarkable on 
account of its curious case ; George and Bobert Dallam built the organ 
for the Minster at York (1632). We here give an accurate copy of the 
original agreement for this organ, for which most interesting memento 
we are indebted to the present Dean, who most kindly procured it for 
us through Mr. Thiaelton : — 

" Articles of agreement, indented, made, oonclnded, and agreed upon, the one 
" and twentieth day of Maroh, anno dmi 1632, and in the eight yeare of the reigne 
"of oar Boaveraigne Lord Charlesa by the grace of God, Kinge of England, Scot*- 
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*'laad,Fnuioe, and Ireland, defender of the faith, &o. Betweene the right wor« 
" shippfoU John Soott, doctor of divinitie, deane of the oathedrall and metropoliti- 
"call ohnroh of St. Peter of Yorke : Phinees Hodaon, doctor of divinitie, ohanoellor 
'* and canon residentiary of the said ohorch, George Stanhope, doctor of divinitie, 



precentor and canon reaidentiary of the aame chnrch : and fienry Wickham, doctor 
" of dlTinitie. archdeacon of Torke^ and canon residentiary of the said chnrch, of the 
"one party; and Bobert Dallam, oittizen and blacksmith of London, of the other 
'* party, touchinge the makeing of a great organ for the said chnrch (as followeth) : 
** The names and namker of the stoppes or setts of pipes for the said great organ. 



to be new made ; every stopp oontaineing flf tie*one pipes ; the said great organ 
containinge eight stoppes. 

** In-primis two open diapasons of tynn to stand in sight, many 

of them to be chased Ixzx 11 

** Item one diapason stopp of wood x li 

** Item two prindpaUs of tynn , zxiiil 11 

"Itm one twelft to the diapason tUj li 

'*Itmone small principall of tynn ▼! 11 

" Itm one recorder nnison to the said email principall vi li 

" Itm one two and twentieth v li 

*'ltm the great sonnd-board with conveyances, windcheates, 

carryages, and conduits of lead xl li 

"Itemtherowlerboard,carryage8, and keys xx li 

*' The names and numbers of stoppes of pipes for the chaire 
organ every stopp containeinge fifty-one pipes, the said 
chaire organ oontalneinge five stoppes. 

'*In-primis one diapason of wood • x li 

" Itm one principall of tynn to stand in sight many of them to 

be chased xii li 

'* Item one flute of wood viij li 

"Itm one small principall of tynn .• v li 

" Itm one recorder of tynn, unison to the voiee viij li 

"Itm the sound'bcrd, windohest, drawing^ stoppes, convey- 
ances, and conduits zxx 11 

" Itm the rowler board carryages and keys x li 

" Itm the three bellowes with winde trunckes and iron workes, 

and other things thereto xv li 

'* Same total • odxzxxvii 11 

*' It is agreed by and between the pties above said, and the said Bobert Dallam 
'* doth covenant, promise, and grant for him, his executors and adminiatrators, to 
"aid with the said deane and canons residentiary above named by these presents, 
'* that he, the said Bobert Dallam, his executors or administrators, sball and will 
" well and sufficiently and workemanlike new make and finishe the taid organ in 
" every the particuUura before mentioned, aocordiuKe to the true intent and mean- 
"inge hereof, before the feast of the nativltie of Saint John Baptist, which shall 
" be in the yeare of our Lord God, one thousand six hundreth thirtie-xour. In oon- 
'* sideracon of which works undertaken to be done as aforesaid the said Deane and 
** canons residentiary above named have paid unto the said Bobert Dallam in hand 
'* one hundred pounds, and doe promise to pay unto him the residue of the said 
" snme of cdxxxxvii li, as sooae as the said works shal be finished ; and for the 
'* more speedy finisheinge of the said worke the said Deane and reeidentiaries are 
" pleased to appointe the said Bobert Dallam some convenient roome neare unto 
*' the said Cat hedrall church to worke in. And further, the said Deane and resi- 
" dentiaries doe promise to pay to the said Bobert Dallam towarde the charges of 
*' himself e and servants in comeinge from London hither aboute the said worke, 
*' the sums of five pounds. In witnes whereof the parties above said to these pre* 
''sent articles indented have interchangeably sett their hands and seals the day 
"and yeare first above written." 

This doctunent is interesting as showing the manner in which the old 
bnilders set about their work. In another agreement, dated 1634, we 
find that the case for this instrument was made by other hands, which 
was no uncommon occurrence. Dallam did other work, but this seems 
to have been his chef d'ceuvre. He died towards the close of the seven- 
teenth century. 



CHAPTER III. 



1650 TO 1750. 

Bemhard Schmidt — RenattLs Harris — Harris , junr., and Byfield — Chris- 
topher Schreider — Jordan and Son — Messrs, Qlyn and Parker — Christian 
and Gerard Smith — and Thomas Schwa/rhrooh, 

The name of Schmidt, anglicised into Smith, will ever stand at the head 
of the list of those bnilders who are revered as masters of their art, and 
whose works are still valued for their aconracy and finish. As his name 
indicates, he was of German extraction, emigrating to this country about 
the middle of the seventeenth century, bringing with him his two 
nephews, Gerard and Christian, as his assistants, from whom he has 
always been distinguished by the title Father Smith. His works are of 
80 much importance, and were so good, what remains to us being so 
justly esteemed, that it would be difficult to overrate his abilities ; and 
although of course many undoubtedly great improvements and important 
additions have taken place in building since his day, nevertheless what 
work of his still exists is of such Stirling value that it has hardly been 
surpassed by our best modem builders. The first organ he built in this 
country was for the Chapel Boyal, Whitehall, which work, together with 
those erected by him for Westminster Abbey and St. Margaret's, West- 
minster, brought him under the notice of the king (Charles II.), who not 
only appointed him "organ builder in ordinary,*' but also gave him 
apartments in Whitehall. 

In the choosing of his materials he was most particular, oak being his 
favourite for woodwork. He never allowed the slightest fiaw to escape 
him, and rejected all wood with knots in it ; and if after constructing a 
pipe, either of wood or metal, he found that in voicing it there was any 
defect as to speech or clearness, he invariably threw it aside, never to be 
again in his hands. Concerning his voicing it has hardly been surpassed, 
and it is now the proudest achievement a builder can attain to produce 
tones that are equal to those of this celebrify. It must be admitted that 
Smith had the advantage of introducing many stops that were hitherto 
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unknown in this oonntry, snoh as the vox humana, cremonaf double 
bassoon, and block flute, of whioh we may mention the latter as appearing 
in almost all his organs ; he also experienced that opposition which 
invariably acts as an advantageous stimulant, alike to the artist and the 
public, his great opponent being Benatns Harris, likewise a veteran in 
the cause, of whom we shall have occasion to speak presently. 

Before entering into any account of Father Smith's organs, we would 
clearly place before our readers the extent of the instrument in his day. 
At the commencement of his career the swell was entirely unknown 
(being introduced by Jordan, 1712, of whom we shall have something to 
say in due course), so that, as a mle, there were only two rows of keys, 
viz., the great and the choir, to which was sometimes added an echo 
organ, bringing the number of claviers up to three as the maximum. 
The compass was from G G to C 2 in alt. The separate pedal organ was 
unknown, as were, of course, composition pedals. 

The great work which brought Smith's name so prominently to the 
front, and which has since remained as a worthy monument to his 
memory, was the organ erected in the Temple Church. The Master and 
Benchers of the Temple, being desirous of obtaining a suitable instru- 
ment for their church, and, receiviug tenders from Smith and Harris, 
were unable to decide to which of these worthies they should consign 
the task of furnishing the desired organ. With legal sagacity they 
perceived the advantages arising from emulative opposition, and it was 
arranged that each should build an instrument, place it in the church, 
and then, after fair trial, competent judges should pronounce which was 
the superior; by which decision the Benchers were willing to abide. 
The organs being built, and Smith and Harris obtaining their several 
champions to play thereon, it could not be agreed which was really 
the better ; more stops were added to each, and eventually Father Smith 
obtained a memorable victory and a formidable enemy, his being declared 
the finer instrument. In a most interesting work by Edmund Maorory, 
M.A., called " A Few Notes on the Temple Organ," will be foupd a. full 
account of the discussion horn beginning to end, and also quotations 
from some documents much after the style of Dallam's agreement. 

Smith's organ contained twenty-three stops, and the extraordinary 
addition of quarter tones,* A flat and D sharp being distinct from G sharp 
and E flat. The pipes were much crowded to get them in the spaca 

* Extra divisions of the octave have since been attempted from time to time, but the: 
complications necessary were fomid to render precise manipulation so difficult that the 
id«a has been practically abandoned. The Temple organ had I'onrteen divisions in tiie- 
oceava. An organ bniU. by Messrs. Glyn and Parker, for the Foundlin? Hospital, had 
sixteen divisions ; Htiwkes' patent, seventeen ; and Liston's enharmonic organ had as 
many as flrty-nine divisions in the octave, twenty-four of which were on the keys, and thft 
rest governed by pedal arrangements. 
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provided, but the organ has been reconstmcted by Mr. Bobson, who not 
only enlarged the plan and brought it up to modem requirements, but 
also added many important stops, and it still ranks as one of the finest 
organs of the metropolis, the musical serrices of this ohurch, under the 
able direction of Mr. Hopkins, being among the first attractions of their 
kind in London. 

Father Smith acquired such fame by this instrument, together with 
one he built for Durham Cathedral, that he received orders to construct 
one for St. Paul's Cathedral. This organ was not superior to the one at 
the Temple, and, therefore, we shall merely mention that the present 
instrument contains a double-diapason and a block flute (large fifteenth) 
of Father Smith's manufacture, together with part of the original case, 
perhaps some of the best work of Grinlin Gibbons. 

It would be quite impossible in a work of this kind to specify all the 
organs attributed to Smith. We shall therefore confine ourselves to two 
more, viz., that of St. Catherine, Leadenhall-street, and the one at St. 
Peter's, Tiverton, Devon. It is an odd fact that Smith had almost 
always to contend against some adverse forces, and his work at St. 
Catherine's proved no exception, as he had to decrease the dimensions of 
his case to allow room for the charity children on either side thereof. 
Nevertheless the organ was a success, and is still a remaining instance of 
beautiful design. It was also noted for having the best swell in London, 
though that was not added by Smith, but probably just after his death. 

As regards the organ at St. Peter's, Tiverton, it has a most interest- 
ing history, and will serve to show the vicissitudes to which an 
instrument is liable in its advance towards perfection. There has been 
€ome doubt as to whether it was built by Father Smith or his nephew, 
"but Snetzler said it contained work by each of these, and it is probable 
that Christian Smith carried out his uncle's half-finished designs. It 
was originally purchased by subscription in 1696, and placed in the 
rood-loft. The organ bears the name of *' Bebnhabd Schmidt " on one 
of the front panels. In 1776, Paul Micheau repaired it, and gilded, 
probably more correctly re-gilded, the front pipes. After which a swell 
was added by Green. In 1826 it was removed to a West-end gallery, 
and in 1842 a pedal organ was added, consisting of a double open 
diapason. In 1845 the whole instrument was carefully repaired by 
Bishop, Green's swell being removed and another substituted. It is 
probable that about this time a solo organ was, added, but this has since 
disappeared. In 1856 it was placed in a chamber in the north aisle, in 
which situation it suffered materially from damp. In 1867 it was entirely 
rebuilt by Mr. Henry Willis, and now consists of a great swell, choir, and 
pedal organ, respectively, containing in all thirty-three speaking stops, of 
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which an open diapason in the great, a similar stop in the swell, as also a 
gemshom, are of Smith's work. The original case remains, in the upper 
part of which is a row of Smith's pipes unused (a block-flute), as men- 
tioned in Chap. II. 

Smith was not only a builder, but also a performer, holding the 
position of organist at St. Margaret's, Westminster, up to his death, 
which happened, probably, in the year 1708. Before leaving Father 
Smith we must state that he was an indefatigable toiler at his art, 
building many instruments which have been scattered the length and 
breadth of the country, though there is much attributed to him that 
should be probably allowed some more recent artist. He was unquestion- 
ably the greatest builder of his time, and fully deserves the praise that 
is so freely accorded him as a careful, shrewd workman, who never 
sacrificed his labour and work to cheapv£ss, never constructing an 
instrument except in accordance with hia own views and experience, 
rather relinquishing an order than running the risk of erecting an organ 
that was not thoroughly praiseworthy, and perhaps to this quality more 
than any other he owes the secret of his universal success. 

We shall now pass on to another great builder, who was only little 
inferior to Smith, and who was nevertheless his foru)idable rival on 
almost all important occasions. 

Eenatus Harris was originally of English extraction, but his family 
having migrated to the Continent, he again crossed to England with his 
father, whom he succeeded ; and, having to compete with Dallam and 
•Smith, had at first but little success, but gradually gaining ground, he 
ckt last established himself in this country on a firm footing, and was 
recognised as a most able builder. Perhaps it was the fracas over the 
Temple organ which brought Harris to the front more than anything, for 
not long after he was employed to supply an instrument for the cathedral 
at Salisbury, succeeded by one given to the Dean and Chapter by George 
the Third, built by Green, which now is replaced by an entirely modem 
one by Willis. Harris built many organs for the metropolis, one 
of the finest of which is stiU to be heard at St. Sepulchre's, Snow^hill ; 
perhaps his next best being in. the same vicinity — Christ Church, 
Newgate-street. Both these organs have been more or less altered, 
especially the latter, which has been rebuilt by Mr. Hill, and is now a 
tmly magnificent instrument ; the old cases remain, and are interesting 
specimens of design. Harris settled in Bristol towards the latter part 
of his career, building many fine organs for that city and the neighbour- 
hood, and dying about the year 1715. 

He left a son, John Harris, who entered into partnership with John 
Bj^field, and by their united efforts they turned out some good work>. 

c a 
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among the most noted of which mast be mentioned that of St. Mary 
Bedcliffe. It is described in Barret's History of Bristol as ** being in all 
53ft. high from the ground to the top of the crown panel ; the great 
case, abont 20ffc. sqnare, contains one g^eat and lesser organ . . . the 
whole cost .£846 7s.'' 

Bnt a better acconnt of it was found on a handbill among the papers 
of the late Mr. John Allen, organist of St. Mary Eedcliffe, signed by 
Harris and Bjfield themselves. It runs as follows : — 

This instrument is concert pitch ; the compaes or extent of the grea.t orgOD. 
is from double-double C-fs-ut to D-la-sol in alt. complete long octayes, containitifr 
63 keys, and has the following stops, viz., two open diai>asons, principal, a grand 
eexquialtra of 5 ranks, a trumpet, a clarion, a comet of 5 ranks, a twelfth, a 
fifteenth, and a tierce. The three last stops are only from double gamut to D-la-sol 
in alt. The chair or choir organ is from double gamut to D-Ia-sol in alt, being 
long octaves containing 56 kevs, and has the following stops : A stop'd diapason, a 
principal, a flute almain, a flute, a bassoon, a grand sexquialtra of three ranks. 
The eccohos (which are made to swell or express passion) is from gamut to 
D-la-sol in alt, being 44 ke^s, and has the following stops: The open diapason, 
the stop'd diapason, a principal, a flute, a comet throughout, a trumpet, a hautboy, 
a vox humana, and a cromhom. This organ contains 26 stops and 1928 valuable 
speaking pipes, which are considerably more than either the organ in S. Paul's 
Cathedra,! or that of S. Ifartin's Church, in London, contain, and are as well 
performed in every respect, notwithstanding this organ cost no more than £1000, 
which is vastly less than the price of either of the others, although the compass 
of St. Martin's is only from gamut to D-la-sol in alt, and St. Paul's has, we think, 
only the two diapasons and trumpet so low as S. Mary Bedclitfe, and neither of 
these stops contain either the double-double C-fa-ut sharp or double-double D-sol-re 
sharp, which are expensive pipes, besides the C sharp and D in alt are not in any 
of the stops of the St. Foul's org^an, although it cost three times the price of 
Bedcliffe. 

N.B. — There are pedals to the lower octaves of this g^reat organ, notwithstanding 
the touch is as good as need be desired, and there is an invention which, by 
drawing only a stop, makes it almost as loud again as it were before (or play in a 
double manner), though there are no new pipes added to the organ, or any keys 
I>ut down by it. This grreat piece of work was completed within the time agreed 
upon, and was finished in little more than a year and a quarter, and was approved 
of as an excellent toned instrument. 

According to this acconnt, St. Mary Eedcliffe was the first organ in 
England with pedals, though some authorities state that the pedals wer& 
added some time afterwards. It has since been renovated and restored 
by Mr. Yowles, of Bristol, to whom great praise is due for the careful 
manner in which the work has been executed. A full account of tho 
present state of the instrument will be found in the *^ Bristol Church 
Guide," * written by Mr. S. W. Lawson, the present organist, who also 
gives the past history of the organ. 

These builders of course constructed many other instruments, which it 
would be impossible to particularise in a work of this calibre, we therefore 
pass on to Christopher Schreider, a German, who married one of Father 
Smith's daughters. He seems to have built several organs in the West of 
England. His chef d'ceuvre was the organ at Westminster Abbey, 
though he also built an organ of some interest at Finedon, Korthamp- 

* S. Ck>lbam, pnbli&her, Bristol. 
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tonshire, which has been wrongly attributed to Gerard Smith. It was 
opened on the 17th May, 1717, by Dr. Croft. Kent, who wrote so many 
beautifnl anthems, was the first organist. It has been most jndicionsly 
restored by Mr. Holdioh, who, in 1853, added pedal pipes, and in 1872 
rebuilt it, retaining all the old work, together with the original case. In 
1717 it consisted of a great, choir, and echo organ, the latter being from 
middle C to C in alt. The great and choir organs were what is called 
short octaves, i,e., the note below C C was G G. The following is the 
original specification : 

Echo Oboan. 



Open diapason 
Ii'rincipaf 






Comet 
Trumpet 




Great Oimsan. 




Open diapason 
Stop'd diapason 
Frincii>al 
TweMth 






Fifteentli 
Sesquialtera 
Comet 
Tmmpet 




Choir Organ. 




Stop'd diapason 
Principal 






Fifteentli 
Cremona 



The compass is now from C C to F in alt. on the mannols, and the 
instrument contains tweniy speaking stops. 

We mentioned jast now that the swell was introduced previous to or 
immediately after the death of Father Smith, by *' Jordan." It appears 
that Jordan was not brought up to the trade of organ building, but 
having a taste for mechanics, took up this art and invented the swell, 
which row of course is an essential to the instrument. The first swells 
or swelling organs were not constructed as they now are, with shutters, 
the crescendo and diminiLendo effect being originally produced by causing 
the front of the echo-organ box to slide in a sash, like a window, under 
the control of a pedal. This clumsy arrangement continued until Green 
took the matter up, and introduced the Venetian swell, which yet remains 
to us much as he left it. Jordan' s son followed his father' s footsteps, and 
eventually entered into partnership with him. They produced some fine 
instruments, of which we shall mention two, viz., the one at the parish 
church, Southampton, and the one in the parish church, Yarmouth. The 
former has been restored and added to by Messrs. Bevington, and is now 
an average three manual instrument, containing about thirty-five stops 
in all. The latter was constructed in the year 1738, the original pipes 
are stiU in a good state of preservation. After passing through the 
hands of many builders, it was put under the able care of Messrs. Bishop 
and Sons, who have just finished alterations and additions, which place it 
among the first of provincial organs. It now contains fifty-three speaking 
stops, together with all the best inventions and accessories we can at 



22 ORGANS AND ORGAN BUILDING. 

present command. The Jordana were employed constantly in alterins^ 
echo organs into swells ; the former being enclosed in a box, required only 
the addition of a sliding shutter to produce the desired effect. We cannot 
fix the date of the elder Jordan's decease, but we believe that the younger 
Jordan died about 1750. 

There were at this time other builders of great repute, viz., the junior 
Byfield, Messrs. Glyn and Parker (who built the organ at the Foundling 
Hospital, since restored by Bevington) ; Christian and Gerard Smith, 
were also independent builders, succeeding their uncle. Father Smith, 
who must not be passed over. Thomas Schwarbrook was also a 
celebrity, who built, among others, an organ for St. Chad's, Shrewsbnryi 
having a remarkable case, to be mentioned hereafter. 



CHAPTER IV. 



1750 TO 1811. 

John Snetzler — Samuel Green — Messrs, Crang cmd Hancock — John Avery 
— "RicJia/rd Bridge — Byjield, Jun, — Q, P. England — Paul Micheau. 

John Snetzleb, a native of Germany, bam 1710, was indaoed to come 

to this oonntry to help meet the demand for organs which sprung np 

immediately after the Bestoration, as a natural reaction to the fierce 

destruction that these and other ecclesiastical appurtenances suffered 

during that troubled period. He was the first to introduce, if he did not 

invent, the 'Dulciana, one of the most charming of our soft stops, and 

perhaps to this, together with sterling general work, may be attributed 

the success which attended his earlier efforts. The first organ he built 

in this country was at Lynn Begis, which, though passing through much 

molestation, is stiU of the same design and compass as when Snetzler left 

it. The next great work of this maker that we shall notice is of interest, 

inasmuch as we have the original and present condition of the instrument 

before us, and are thus afforded a good opportunity of seeing the progress 

that was made, as well as the state of the organ during the latter half 

of the last century. 

In St. Martin's Church, Leicester, on September the 21st, 1774, was 

opened, by the performance of the Dettingen Te Deum and Jubilate, a 

three manual instrument, which, if we except the absence of pedal pipes, 

was up to the knowledge and attainments of that date. The original 

synopsis runs as follows : — 

Obeat Organ. 

Compass GG to e', no GG sharp, 57 notes. 

Feet 

1. Large open diapason 12 

2. Small ditto, 4 lowest notes, principal pipes groved into No. 3... 8 

3. Stopped diapason 12 tone 

4. Principal 6 

6. TweUth 4 

6. Fifteenth 3 

7. Sesqnialtera, 4 ranks 

8. Monnted comet 5 ranks from Mid. C to top. 

9. Trumpet 12 

10. Clarion 6 
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Chois Organ. 
Compass OO to e% no QOt sharp, 57 notes. 

Feet 
1. Open diapason (4 lowest pipes all 

stopped) 12 

^^^ 2. St. diapason 12 tone 

f ^ 3. Principal 6 

I f^ 4. Piute 6 

^-■•^ 6. Pifteenth 3 

6. Bassoon 12 

SWBLL O&QAN. 

Compass Tenor P to e", 36 notes. 

Peet 

1. Open diapason 8 

2. St. diapason Stone 

3. Principal 4 

%^l 4. Comet, 2 ranks 

Ifc^fW 5. Hautboy 8 

^^ \T ^1 6. Trumpet 8 

\ *^W ■ ^ In one of the windchosts of this organ 

I ^^ was found Snetzler's autograph, of which 

wo give a fac-simile. 

With the exception of the want of pedals, 
which probably was not the fault of the 
builder, and the short swell, the instrument 
differed in no material particular from 
1^ those of the present daj. 

J^^ In 1845 Mr. Holdich added pedal pipes, 

^X. ^ and in 1848 the organ was removed from 

^1^-^ the west gallery to the north transept, 

^^^^ after which the mounted oornet was re- 

moved, and a claribella inserted in its 
place, part of the bassoon also gave way 
to a cremona; in 1870 it received addi- 
tional pedals and two couplers. It has 
Ay\ recently been completely rebuilt by 

^^ Messrs. Walker and Sons, who incorpo- 

^jjy^ rated all Snetzler's work, put an extra 

)^^ manual, and brought it up to the compass 

^^W and requirements of the present day. 

>^^^ The following analysis will show the addi- 

^ tions, and what still remains to be done, 
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kdA also givM an InterMtins reriev of Vba gtea/t ttepi Uwt h»Te taken 
plaos tium 8neUl«T Ured : 



OOUPARATin KiniBEB AND 8IZB OF STOPS OF OBGAlt BBFOBS ABB 
ATEEB BEBUILDUIO. 
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Thd old oTgait of Bipon Csthedntl ii anppoMd to ha.T« been by tliit 
miker, thoogh, with the exception of fooi stops retained in the organ 
bnilt b; Bootli, of Leedi, aboat fitt; fears sinae, notUng now i«maina. 

Snetilar did an immenae qoontity of work, of which it is impoBsible to 
mentiDD even a tithe, tbongh wo cannot pais over a little ingtroment 
wbioh hat Dome eipeoioll? nnder onr notice. 

The lat« Earl of EKcemont, when living at Bromley, Kent, banght at a 
■ale a little dumber organ, and ae the chnroh of Bt. Doonman'i, 
Somenet, had no instmment to lead the serrioes, this wag lent to the 
ehnrohwaidens, and has since renuined in the edifloe. It at once striket 
the heater as beingr superior in tone, and it is interestiiig in that it 
renuun* pteoieelr ae it left tKe workehop, It oontains eight stop* in all, 
of which three do not mn through. Altbongh there are no pedals and 
only one acoessary moTement (for oammanditig the atope), this little 
organ nerenhelest it of great value, on aooonnt of Its exoalleat tone and 
quality thionghont. It bean Snetzler't antograph, and the date 1T60. 

Snetiler died in London at a great age, after having done perhaps at 
mnoh work at any one boilder eonld woU get throngh. The date of bis 
death teems doabtEnl, thongb it has been taid that he even saw the birth 
of the pceeant oentaty. 

Stiniiel Oieen, bom 1740, was one of the many remarkable bnildert of 
thii age. His name is oouneoted with tooh annmber of works, tcattared 
orer so lai^e an area, that it it difflonlt to find a coaai; withont some 
•peoimen thsrsof. He devoted much time to the soientifio advancement 
of the action, &,o. ; and, like many worthy pioneert in art and eciesce, to 
hit love for the tme source of benefit to his proFetsion, he sacrifloed that 
worldly wealth which so often falls to the lot of the ordinar7 plodder 
instead of to tlio inventive genius. Thus we find a pathetic appeal on 
bit behalf in tlie QtntUman'i Magaiine, together with a complete list o( 
all hit organa, wbich, having been repablithcd, it it unneoeisary to repeat 
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here. Green was considered a first-rate maker and roicer of reeds. He 
paid mach attention to the swell department, where he introduced the 
Venetian shutters in place of the old sliding front. He also greatly 
extended the compass of this mannal, in one case, at least, going so low 
as tenor C. His masterpiece was the organ of Canterbury Cathedral, 
which, with the exception of seven pedal pipes added in 1825, still 
remains as he left it; it was opened 8th July, 1784, by Dr. Hodges, then 
professor of music at Oxford. The instrument contained the almost 
unprecedented number of 2500 pipes. Green built the organ presented 
to Salisbury Cathedral by George HI., on the west front of which 
appeared the following : — 

MxmiriCEirTiA 

GEOBGII t'eBTIA 

CLE1ISNTIS8IMA PIETICSIMZ OPTIUI 

PATBIS PATBI£ 

ET 

HUJTJ8CE DKECESIOS 

IKCOLAS AUGU8TI88IMA. 

This organ has been replaced by an entirely modem one by Willis. 
Green died in 1796, aged 56. It is remarkable that in this builder's 
largest instruments there were no accessory moyements whatever to 
assist the performer. 

Messrs. Crang and Hancock were a firm who built many organs of 
considerable note about this time. As an instance of their work we will 
cite the organ at Chelmsford parish church — a three-manual instrument, 
containing some good diapason work, and of a pleasing quality throughout. 
It has been renovated by Messrs. Hill and Son, and moved from a damp 
west comer to the north side of the aisle, and w^re it not that the swell 
only reaches tenor C, would be a complete though unpretending instru- 
ment. The date of the work is 1772. Hancock was noted as a good 
voicer of reeds. 

John Avery was a builder whose name is honoured as that of a master 
in the art, he having built organs dating from 1775 to the beginning of 
the present century. He built one at St. Stephen's, Coleman-street (1775) 
— ^three manuals, compass G G to E in alt ; no G G sharp, no couplers or 
pedal pipes. Avery also built an organ of some size (twenty-seven 
speaking stops) at St. Margaret's, Westminster, the church where 
Smith's second organ in this country stood. The date of Avery's is 1804. 

Bichard Bridge was another celebrity who flourished at this period. 
He built the organ at St. Leonard's, Shoreditch, 1757, containing twenty- 
five speaking stops. Bridge has had ascribed to him the honour of 
building the fine organ at Christ Church, Spitalfields, though Jordan 
and Byfield, jun., shared the work with him. 
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Byfield also bnUt an instrument at St. Mary, Botherhithe, 1764, 
though this organ is not of great interest in itself, being small and 
ineomplete. 

The Englands, father and son, were bmlders who attracted much 
attention. A good instance of the father's work may be seen at St. 
Luke's, Chelsea. Of the son, G. P. England, one of his best works now 
remains at the parish church, Lancaster, on a brass plate, in the front of 
which is the following inscription : " G. P. England, Londini, Fecit, 
1811." It is an extremely good organ, and has boon enlarged by Mr. 
Hill (1873), who retained all England's work. Originally it contained 
twenty-two stops, the diapasons being specially noticeable for thoir quality 
and eyen speech. 

Paul Micheau was a local builder of this period of some repute, his 
name being preserred to us in connection with Loosemore's organ at 
Exeter, in which city Micheau settled, and Father Smith's organ at 
"nYerton, both of which instruments he kept in repair. He built many 
organs in Exeter and the neighbourhood, though we have been able to 
trace none of those now existing to him. 

Li mentioning the organ builders who succeeded those of whom we 
have just spoken, names still familiar to us as first-rate builders crop up ; 
the firms of the present best builders in many instances being inherited 
from fathers who combined to make the modern organ the magnificent 
structure it now appears, and who, carefully treasuring the experience of 
the past, allowed the rapid progress of steam and consequently elaborate 
machinery, which will be the abiding sign of this our nineteenth century, 
to aid them in the advancement of their noble calling. To all such as are 
acquainted with or interested in organs of the present day, such names as 
Gray, Bishop, Hill, Bryceson, and Bevington must be household words ; 
and these, together with others, fortunately enough for us indeed, too 
numerous to mention, are those whose names and sons, still among us, 
assist in turning out the finest instruments the world has seen. 
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CHAPTER V. 



Old Cases — Foreign Builders in England. 

We cannot close the historical portion of this work withont mentioning' 
that hitherto mnch-noglected item in the art of organ building, the case, 
which nntil lately has been considered of so secondary a consideration as 
to require little care and less study. 

The organ case in days gone by was by no means an unimportant part 
of the work, and was for many years considered of such consequence that 
it was put into the hands of a different set of workmen, and looked upon 
as a separate though in no way trifling part of the whole. It will bo 
remembered that, even in the days of Aldhelm, the case attracted atten- 
tion, as he described the instrument as "inclosed in a gilded oase." 
("Early English Church," Chap. 7, page 131.) 

In the York archives it will be seen that Dallam's organ was specially 

embellished, for in a document dated 1634, concerning general ecclesias- 

tioal expenditure, wo come upon the following : 

"Itm. paid to Christopher Bichardson. carver, for himselfe and his man, for their 
** charges in comeinge from Durham hither, and bringinge their tooles with them ; 
" xiijfl. Itm i>aid to the said Chrofer Bichardson, tor himselfe and his man, for 
" workeinge at the organ case at the rate of zxs a week for 52 weeks, vidt the first 
" begininge the xxiith. of September 1633, and the lost endinge the xviijtTi of 
" October 1634. Liili. • • • * Itm paid to Francis Harrison, joyner, for makeinge 
"the canopy over the organ vili. ♦ • • • Itm paid to William Wilson, joyuer, 
" upon agreement with him for worke and stuff e abbat the organ case xlviti. • • « 
" Itm paid the xxiiijth of November 1634 to the said Willm. Wilson, upon his 
"note, for boards, Ac., and worke done at the front and the conopie over the organ 
" xxii« iiijd. Itm paid to him for makelng pyramides for the toppes of the organ 
" and other worke about the same ix«." 

The whole document is far too long to copy entirely, but it goes on to 
show that "three hundred of ten penny nails " were "used about the 
canopie alone." It will be seen that no less than £52 and £^Q were paid 
on several occasions for the work of this casCi which in those days was a 
great sum of money for such a purpose. 

The organ at Lynn Begis was remarkable as having a beautifully 
carved oak case, which represented King David playing on the harp, 
together with several moving figures beating time. The organ at St. 
Chad's, Shrewsbury, by Thomas Schwarbrook, also has a similar design. 
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in mftliogaiiy. On the Continent tlie organ case was a work of art in the 
higliest sense of the term. Cremona (Italy) boasted seyeral grand cases. 
At St. Anne's, Angsbnrg, no less a genins than the elder Holbein 
painted the doors (panels ?) of the organ case. At Cronesse, in France, 
is a beantifol case of cinqoe-cento work, the date thereon being 1508. 

The organ case at Bois-le-dnc, in Holland, is a magnificent strnctnre 
of solid black oak. There is one in onr own country of particular beauty 
in the chapel at Hatfield Hall, Northamptonshire, being work of the first 
quarter of the serenteenth century. The cases at King's College Chapel, 
Cambridge, and St. Peter's, Mancroft, Norwich, are also remarkably fine 
specimens. The case at St. Paul's Cathedral is the work of Grinlin 
Gibbons. There is an oddity in cases to be found at Magdalen College, 
Oxford, where the choir organ is enclosed in stone work. There are, 
of course, other instances of old work, but these will suffice as examples. 

For many years the organ was looked upon by the architect as a neces- 
sary evil, and seldom, if oyer, considered in the plan of the building. 
Smith had a great fight with Sir Christopher Wren about the organ of St. 
Paul's, and finally had to cramp his instrument, to its serious cost. It is 
only within the last few years that people are again beginning to see that 
organs can be made ornaments as easily, or nearly so, as disfigurements 
to the bTiildings they inhabit. St. Mary's, Northampton, built by Messrs. 
Bishop and Starr, is indosed in a case designed by Sir Gilbert Scott, and 
almost all organs buUt now are either ornamented with carving or more 
or less elaborate decoration ; and be it observed, however crudely such 
decorations may be carried out, they nevertheless point in the right 
direction, and show at least a desire for art, if not the power of producing 
it. Look at the cases of Snetzler's organs, and see the care which they 
betray in their construction. Heavy they are, perhaps, but bold in 
design, and, above all things, useful, and not a mere collection of dummy 
pipes in barbarous taste and villainous execution. 

It is refreshing to observe that the beaufy of the appearance of the 
instrument is being studied not only by organ builders, but by architects, 
who often hold these matters in the balance ; and there is uo reason why 
the coming generation may not possess instruments as striking in design 
as they are perfect in internal mechanism. 

Before finally leaving the subject of builders, we wonld mention the fact 
that, although we have now sufficient native talent to supply our wants, 
nevertheless there is still found enough room for the foreig^n buUder to 
display his powers. The Germans build organs of a particular stamp, 
which has up to this date more or less remained to them. They advocate 
** doubles," i.e.f 16ft. pipes, on the manuals, and also a great quantity of 
mixture ; and although in large instruments the sixteen feet tone doubt- 
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less is essential, and adds a solidiiy to the general effect, it is carried a 
little too far by our German confreres, who almost invariably begin the 
lists of stops in even the smaller instruments by a doable diapason or 
bourdon. We do not wish to detract from the honour of those whose 
fathers taught ours, but merely to point out that they somewhat too 
closely adhere to the heavy and the ponderous in organs. 

In the Town Hall, Northampton, is an instrument built by Schulze, 
of Fauligne, North Germany, which is typical of what we have just been 
saying, possessing eight stops on the great organ, of which one is 16ft. 
tone, four are 8ft. tone, one is 4ft. tone ; the other two containing seven 
Tanks of mixture (no reed on the great manual). 

The swell is by Stoltz, of Paris, and contains twelve stops, and, 
according to the account kindly given us by Mr. Koskell, contains no 
mutation stops whatever, though there are four reeds, one of which is 
16ft., the others being 8ft. The effect of this cannot but be heavy in the 
extreme. It is most interesting to note that the French and German 
work in this organ show an evenness of scale, the open diapason in each 
case being 3iin. diameter (tenor C). 

In the same town, in All Saints Church, there has been erected, under 
the direction of Mr. Koskell, a very fine instrument containing fifty-two 
speaking stops, but which claims especial attention as having a most 
ingenious arrangement by which the choir and the eclw swell, being in 
every respect separate organs, are brought by means of a special stop, 
which transfers the wind from one set to the other set of pipes on to one 
set of keys (a most useful adaptation of the *' Yentil'' system), thus 
obviating the necessity for five distinct manuals without in any way 
reducing the resources of the instrument. 

The French have adopted a plan with regard to the regulation of their 
stops termed the '* Yentil system," mentioned above, which distinguishes 
their instruments from those generally in use in this country. 

As regards this '* Yentil system," we may here explain that it consists 
in controlling the wind supply to the various stops by means of pedals, 
which, although commanding the number of stops supplied with wind, do 
not alter the state of the register-knobs. Thus, for instance, if the pedal 
commanding the ** full organ " be brought into action, and only half the 
register-knobs are drawn, then only haJf the power of the instrument is 
produced; and, on the other hand, if all the register-knobs are drawn, 
and the pedal commanding a few soft stops is brought to bear, then only 
those stops are made to speak. This has led to some confusion, inasmuch 
as the apparent state of the organ, as seen by the registers, may be at 
great variance from its actual condition as controlled by the ventil pedals, 
and| unless thoroughly aufait at the individual instrumenti the performer 
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soaroely knows what he really has in action. We cannot see the advan- 
tage of the system over ordinary pedals in use in England, by which the 
: registers are moved, and the organist at once sees by the knobs what is 
-the exact state of affairs. 

We have several specimens of French organs in this country ; as 
instances we mention the one at the Carmelite Church, Kensingfton, built 
by Cavaill^-Coll (Paris), and also the one at the French Church, Leicester- 
square. The organ at the former church is entirely inclosed in a vertical 
swell, which is commanded by a special pedal, irrespective of the usual 
swell manual, which Las its own independent swell action also. The 
result of this arrangement is very useful, and produces a fine effect of 
distance, and softens the general effect, which softness of course can be 
xmtirely banished by fixing the shutters ope|n. 

M. Cavaille-Coll has also erected a fine three-manual instrument in the 
{Town Hall, Manchester, which was opened by Mr. W. T. Best, July 18, 
1877 ; it contains forty-three speaking stops, and no less than twenty- 
four composition pedals. Although the French have been accused of 
harshness and instability of workmanship, they have, on the other hand, 
borne the palm for the production of some of the more modem light stops, 
*such as the voix celeste, &o., and are especially noted for the production 
-of the vox humanaf which stop is frequently made and voiced in Paris 
and sent over for insertion into our English instruments. 

The organ erected at the Bow and Bromley Institute, which is a 

remarkably efficient two-manual instrument, without pretensions to size, 

is made on the '* Yentil system,'' and seems to answer well, though we 

do not apprehend that we shall ever adopt the idea generally in this 

•country. 
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CHAPTER VI. 



Oddities in orgcm huilding—Its position — Present condition of perfection^ 

It is but natural that, in glancing through the united organs of all ages 
and nations, the interested student of the subject is occasionally startled 
by some curious oddity, an experiment, or caprice of a builder or client. 
Of course experimental trials of various materials and movements hav& 
always been, and will coatinue to be made. But we allude to more 
peculiar eccentricities than those natural to the ingenious explorer. It 
will be remembered that the organ sent to Pepin the Short is mentioned 
as having pipes of lead, whereas the one described by William of 
Malmsbury had hrass pipes. Earl Ethelwin, again, gave J630 for copper 
pipes for the organ in the Abbey of Eamsay. All these are more or less 
curious, but must give place to foreign eccentricities of later date. 

In that remarkable building, half monastery, half palace, the caprice 
of Philip II. of Spain, named the Escurial, tradition places an organ 
made of silver ; and, taking into consideration the abundance of that 
metal in the country, there seems no reason why some generous grandee 
should not have had an instrument made thereof, and presented it to the 
establishment. At Saintes, in France, was built, by one Father Julian, 
an organ of pasteboard, which is credited with agreeable tones ; whereas, 
in Paris, it is asserted that, some time ago, an organ ^ was built of 
playing cards, 

Seidel, organist at Breslau, mentions an organ, spoken of by Pradtorius, 
of which the keys, pipes, keyboard, nay even the outside of the bellows, 
were of alobbaster. The same authority speaks of the quaint external 
embellishment of organs, and says that " The whole case was ornamented 
with statues, heads of angels, vases, foliage, and even figures of animals. 
The lips of the pipes were changed into iron jaws, or some other figures 
were driven into the pipes. . . . Among these ornaments the figures of 
angels played a conspicuous part ; trumpets were placed in their hands, 
which they could move to and from their mouth. Carillons (chimes) too 
and kettledrums were handled by these angels. Not unfrequently there 
was in the midst of this heavenly host some bigger angel soaring above 
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the others in on artificial sea, and beating with his hdion the time for 
his super-earthly orchestra. Under such circumstances the firmament 
could not be dispensed with, there were running suns and moons, and 
moying jingUng stars (called cymbal stars). Even the host of the 
animal kingdom was summoned, songs of nightingfales, cries of the 
cuckoo, celebrated Holy Christmas, and proclaimed to the Christian 
assembly the birth of the Bedeemer ; and eagles flapped their wings or flew 
towards an artificial sun. The crown, however, of all these absurdities 
was the fox* a tail. It was intended to frighten away from the organ all 
those curious and inquisitive persons who, by thronging round it, often 
disturbed the organist. Thus, when they pulled out this stop, suddenly 
a large fox tail fiew in their faces. . . . Another absurd contrivance is 
the tremolando, a register which on funeral services, fast days, and on 
6k>od Fridays, was to indicate the sobbing, sighing, and trembling of 
men.** 

All this, according to Siedel, occurred in the course of the 17th and 
beginning of the 18th centuries. Many other strange vagaries of organ 
building might be mentioned, but the above will serve as instances. 

There is one point which does not come under the head of organ 
history or building proper, but which is of such vast importance that it 
would be a serious mistake to omit it. We allude to the position taken 
by organs in the buildings they inhabit. We think that it will be 
admitted on all sides that even now by far the majority of organs are 
erected in churches or other sacred edifices. Therefore we shall first 
treat of the ecclesiastical bearings on the subject. 

Dr. Bumey, in his work (1776), says that in the Lutheran Church at 
Dresden " there is a pro jection for the communion-table, over which is 
placed a most magnificent organ. This is the only instance I can 
recollect of an organ being placed at the east end of a church." 

For many years it was usual in cathedrals to have several organs, and 
they frequently appeared at different parts of the large building, though 
in some cases they were all together, as at the cathedral church of 
Toulouse, where, in 1463, there were five organs aU placed on the rood 
screen. The French often place one small organ in the chancel, with a 
large one at the west end of the building. This arrangement has been 
adopted recently in many large churches, with a view to facilitate the 
singing of small congregations during weekday services, by means of the 
lesser instrument, the larger being used on Sundays, or as occasion may 
require. 

Up to a very recent date— in fact, until the revival of church music 
set in, at about the middle of the present century — the usual position of 
the church organ in this country was in a west-end gallery, and, what- 

D 
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ever may be said to the contrary, we hold that, as far as the instniment 
itself is oonoemed, it is generally the best position it can oocnpy. But 
then it does not require demonstration that the org^an is not placed in 
sacred buildings to show its own powers (which are a secondary, however 
important, consideration), but for the better conducting and leading the 
choir or congregation ; and as it was found that a few squalling school 
children, running riot in a high gallery, did little to induce the congre- 
gation either to join or become interested in the music, the choir was 
moved to their midst, and was placed in or near the chancel. The 
removal of the organ then became essential, as except in rare cases of 
proficiency, singers find it most difficult to keep with the organ if 
^separated more ilhan forty or fifty feet at the outside ; so that now all 
new organs, and most of the old, are found towards the east end of the 
church, in the chancel. And under these circumstances, more than ever, 
it rests with the architect — or, if not a new building, with the org^an 
builder — as to what the result may be. If the instrument be inclosed in 
AU org^an chamber of false acoustic properties, to which the charge of 
•dampness may be but too frequently an additional stigma, or if it be 
jammed into a comer with its best pipes against the ceiling, how much 
may be lost; whereas if, on the other hand, the architecture and 
resonance of the building be taken into account, it is not often 
that there will be any difficulty in recognising a position which may 
Answer the requirements of the vocal necessities, and at the same time 
lose little of the qualities of the instrument in question. 

In sacred buildings of a very large size it often becomes impossible 
so to place an organ that it may be advantageously heard at all quarters. 
This is forcibly demonstrated in our Metropolitan Cathedral, for if in 
;St. Paul's you desire to hear a fugue or any running music, it is 
necessary that you stand close under the instrument, as all passages 
liave a tendency to run together as you advance under the dome, until at 
« certain distance you absolutely cease to distinguish any rapid passages 
accurately ; on the other hand, a sustained chord is heard at its very 
l)est at a point where stdccato music would be mere chaos. 

In considering secular buildings, such as concert rooms, town halls, 
■&0,, it is clear that a far greater latitude in position is attainable, 
inasmuch as the organ can be placed in any part thereof indifferently ; 
and therefore, when great mistakes occur, they must be due either to the 
ignorance or negligence of those whose duty it was either to provide a 
place for the instrument, or an instrument for the place. 

It must not be thought that an organ cannot be too powerful ; the 
error of over-organing a building is only too common, and then the 
result is unfair on all sides. If, when it is proposed to erect a building 
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where an organ is required, the architect and organ bnilder are placed 
en rapport at the outset, it often saves much money and more annoyance, 
and under such circumstances it is seldom that any yery serious error 
is committed on either side, each being a salutary oheck on the other. 
There are numberless good organs struggling under the disadvantages of 
position, which, if only released from their cruel bondage^ would become 
diiferent instruments in the ears of their abusers ; and we cannot too 
strongly point out that the first step in organ construction is to arrange 
its position, size, and power in strict relation to the building that it is 
destined either to disfigrure or adorn. 

In concluding this brief and imperfect sketch of the history of the 
organ, it will be interesting to compare the relative sizes and magnitude 
of two of the most celebrated continental instruments, built up to the 
lights of their several dates, with an organ of modem construction, 
possessing the later improvements and additions. We would premise 
that it has been found advisable in modem building to reduce the manual 
compass in the bass up to o c, extending the pedal down to c c c, or in 
the case of 32ft. pipes to c c c c, the advantage of this is apparent, as the 
five notes below o c would only be used singly as bass, and by reducing 
the manual and extending the pedal the rest of the octave for that pur- 
pose is gained, and a desirable uniformity attained. This compass has 
been long used in Germany, and was introduced into this country by 
Br. Gauntlett. 

The Haa/rlem Orgcm. — ^Built by Christian Miiller, of Amsterdam, was 
commenced in 1735 and finished in 1738, occupying 3^ years in construc- 
tion. It contains 60 sounding stops, all running through, except 
the comet and hautboy in the great organ. The 32ft. metal pedal pipe 
in the front tower is 39ft. long and 15in. in diameter. There are two 
stops of 32ft. speaking length on the pedals. The organ has no com- 
position pedals or other mechanical appliances, except two couplers and 
a tremulant. It stands 90ft. high, 50ft. broad, and 14ift. deep. 

The Freiburg Orgom, — ^Built by Aloise Mooser, of Freiburg, was com- 
menced in 1827 and finished in 1834, occupying nearly 8 years in con- 
struction. It contains 61 sounding stops, all of which run through. The 
organ has no stop of 32ft. speaking length upon the pedals, and has no 
composition pedals or other mechanical accessory movements. 

The EegenVs Park Orgom. — ^Built by Bryceson Brothers, of London, 
was commenced in 1872 ai\d finished in 1875, occupying over 3 years in 
construction. It contains 65 sounding stops, all of which are through 
stops of 5 octaves, and a carillon of 61 metal bells. The 32ft. metal 
pedal pipe in the central tower is 38ft. long and 20in. in diameter. 
There are two stops of 32ft. speaking length on the pedals. The 
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organ has 9 oonplers and 21 meohanioal combination and accessory move- 
ments. 

Notwithstanding the great nnmbcr of org^ans throughout England, 
there are few that can be classed as complete orchestral instruments.. 
Only of late years have the large provincial towns been erecting in their 
public buildings organs suitable for recitals or concerts ; and even in the 
metropolis, the number of organs accessible to the people con be counted 
on the fingers of one hand. This state of things is happily gradually 
altering, it haying been found that the public only require the oppor- 
tunity to at once respond cordially and attend recitals. And as these^ 
entertainments increase, so will suitable instruments become less rare, 
and we may confidently hope that the organ recital may soon be classed 
among the recognised recreations for the thousands who would be only 
too glad to attend them. No one can obserye the ayidity with which a 
musical crowd fiock to a recital without seeing how much may be done 
to educate and nose a taste already stirred towards the better music of 
the best instrument. That such entertainments are deemed healthy may 
be seen by the manner in which our clergy are frequently opening the- 
doors of their churches for sacred recitals, which of necessity act upon 
those higher feelings it is our pleasant duty to cultivate and foster. 
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PART II. 



CONSTRUCTION. 



CHAPTER I. 



Material — Essential Parts — The Bellows, 

The subject of oonstraotion is of snoh great scope, that in entering its 
precincts we wonld warn oar readers that we can merely hope to give 
them a clear idea of the yarions parts of an organ, together with the 
manner in which those parts should be constructed, that they may be 
able the more readily to judge of any instruments brought under their 
notice, and discover without difficulty those internal defects which stamp 
an organ as inferior, or by their absence proclaim it the offspring of a 
good workman. The art of carpentry we cannot entertain here; and 
though it may be possible for an amateur already yersed therein to build 
from our description an organ, it would be hopeless for him who is not an 
adept in the use of the tools to attempt to construct an instrument 
by the aid of the following chapters. We should, to render such pos- 
sible, have to wade through all the more delicate and intricate paths 
travelled by the skilled artificer in attaining his prowess, which in itself 
would form a prodigious volume, without in any direct way teaching 
aught of organs in particular. On the other hand, it is our grreat object 
to render it a work of ease to aU who may have occasion or desire to 
set right any of the thousand-and-one little errors, which so often 
render an organ for the time being useless, more especially in those 
provincial districts far from the workshop, and to which the tuner comes 
only at long intervals ; as also to be competent judges of the value of 
any ot every organ on the merits of which they may be called upon to 
decide. 

Before entering into any description whatever of the organ, we must 
point out that in this, more than any other instrument, it is essential to 
use the best materials throughout its entire construction. This cannot be 
too emphatically enforced, for the organ is so compound an instrument 
that any failure on the part of internal mechanism may be attended with 
results at once serious and expensive. Not only does this hold good with 
regard to the pipes and sound-producing elements, but also to the sound- 
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oommaading portions, and wb are not going too far in asserting that 
no boilder, howerer skilled, oan prodnoe an organ worthy the name out 
of any saye the best materials. It is seen in the art of pianoforte 
mannfactnre how oyerwhelming an adyantage the large firms hold oyer 
the small makers who from time to time start on their own account. This 
is almost entirely owing to the fiust that the former, haying capital, can 
afford to keep and secuon their own wood, which the small tradesman 
has neither the room to warehouse nor the money to procure. This 
being the case in relation to the pianoforte, how much more must it 
apply to the organ, whose mechanism is so much more delicate, so 
much greater in extent, and so difficult of acbess P Seasoning is the 
guard against warping, and well>seasoned wood assumes the shape that 
it will retain until, oyercome by age, it goes the way of all matter. How 
necessary, therefore, is it that the organ, perhaps miles from the faotoiy 
or skilled workman, with its long trackers, delicate draw-stop action, 
and the like, should be at once free from the possibility of so serious 
a fault, and that it should be able to withstand fair tests and 
atmospheric influences without undergoing this fatal change. Let the 
dictum of him who would haye an organ, and not a troublesome 
wheezing machine, be oyer, seasoned wood, best material, from the iyory 
on the keyboard to the yarmah on the case. As regards this season- 
ing it may be well to mention that there has . been a method in- 
troduced of subjecting wood to a species of baking in a heated 
chamber, which takes the place of ordinary seasoning, but as it sometimes 
warps after this process, it must be banished at once as useless to the 
organ builder, howeyer useful it may be in saying time in other trades. 
Seasoning proper is effected by subjecting wood, first, to the action of 
the atmosphere and water, by floating in a reseryoir or exposing to the 
rain, for such a time as will ensure the absence of yegetable life or sap, 
and afterwards stacking it in ooyered sheds or warehouses, where it is 
exposed to the dry air. Well seasoned wood is sapless, and under fair 
circumstances has no tendency to change its shape. 

In describing the yarious parts of an organ we shall conflne ourself at 
first to those which are essential to the ordinary instrument, leaying the 
more recent and less necessary actions for future consideration. There are 
two great diyisions in the parts of an organ — those concerned in sound- 
jproducing and those concerned in sound'Commam.dmg — after which 
there is an immediate and natural diyision between those parts connected 
with the collection, reseryation, and distribution of wind, and those in 
relation to the yarious actions called in to aid in the command of the said 
distribution. 

The names of the more important of these parts are as follow: 
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BeUowa, Windtrurik, Windcheatf Top^hoard, and Pipes, to wHoh moat 
be added the actions in connection with the seyeral claviers, regristers, &c» 
The f ollowingf table may make matters a little clearer : 
!•— SonvD pBODUGzva:— 
A. Pipxa. 

(a, CoUaotlnff— Bellows. 
P. WzvD-J h, BeaorTiDff— TTindchMt. 

n.— SonVD COKKAlf Diiro :— 

A, Clatikb actiohs. 

B, BsaiSTXB AcnoHS* 

C. SUDSRS. 

There are, of coarse, many important matters not mentioned in the 
table that are essential, and which will be folly described, but the aboTo 
are the great divisions it is necessary at once to xmderstand. In speaking 
of each one separately, its use, position, and sorronndings will be folly 
entered into. Taking them in torn, we first shoold arrive at the 
Bellows, which are the wind collectors of the instrument, and whose 
soondness and perfection are of paramoont importance. 

There are two kinds of bellows that have been osed for organs, 
diagoTial and horizontal, bot as it was found that it reqoired many 
diagonal bellows to sopply even an ordinary instrument, they have been 
almost entirely soperseded by the horizontal kind. We therefore shall 
not describe the former, bot proceed at once to a description of those 
which are now generally used. 

Bellows consist of two parts, termed respectively the " Feeder " and 
the " Beservoir," of which the reservoir is generally placed immediately 
over the feeder. These parts consist of three layers of wood, called 
respectively ihe top-board (t t, Fig. 6), middle-hoard (ii h, Fig. 6), and 
hottom-board (b. Fig. 6), in direct relation to their position as regards 
each other. The size of these must depend entirely on the instroment 
they are destined to sopply. The top-board in large organs is often made 
with a frame and panels like an ordinary hoose door, and it is convenient 
always to have a movable panel in order to be able to reach valves in the 
middle-board if at any time necessary. The imddle-hoard is made larger 
than either the top-board or feeders, and is a fixtore, being placed in a 
frame which sopports the whole bellows ; it is, therefore, necessary that 
it should be made very strong. On the middle-board is attached the 
hand (b B B B, Fig. 7), which is composed of thick boards placed edge* 
ways round the middle-board, and inclosing the same space as is the size 
of the top-board. The use of this band is for the insertion of the wind 
tronk or tronks. The ootside of the band is marked n n in Fig. 6, and the 
wind trunk w. It is often usual to place little posts on the middle- 
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board of the same height as the band, plus the thiokness of the ribs of 
the bellows, so as to bear the pressnre of the top-boards and weights* 
In the middle board are plaoed suchen (8SS8, Fig. 7), %.e,, holes provided 
with leather valves on the top. These valves are made of one or mor» 
thicknesses of leather with a single layer as a hinge — ^in some organs the^ 
hinge of these is entirely dispensed with by having a pieoo of leather 
attached on all sides by little pieces of tape, abont an inch or so long, 
which allow the valve to rise when necessary, and keep it in place over 
the hole when it again falls. It is well that this middle-board be also 
provided with a sliding panel, or some such arrangement, that it may be 
more easy to reach the bottom-board when required. The hottom'hoard 
(Fig. 8) is made of thick pine, as should be the others, and is hound, to 
prevent its giving way under great pressnre. It, again, is provided with 
stickers (8888, Fig. 8), and forms the bottom of the feeder (b b. 
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Fig. 6. The Bellows. 



Fig. 6). It is not necessary that the bottom-board be as large as the 
top*board, in fact, it will be seen directly that the feeder is generally 
smaller. 

The ribs of the bellows are pieces of wood forming the folds. They 
should be strong, not less than ^in. thick, or thicker in proportion to 
their length. There are two kinds of ribs in use, paraZleZ and tricmgulcur; 
the parallel being again divisible into two kinds, those which have their 
larger sides contiguous (l l. Fig. 6), and are used for the upper portion of 
the reservoir, and those which have their shorter sides together, and are 
used for the under part of the reservoir (s s, Fig. 6) ; of the triangular 
ribs, a good example is seen in the feeder (7, Fig. 6). Sixteen ribs are 
used in the reservoir of bellows, and these are arranged four on either 
side and four at each end, those above being divided from the lower ones 
by a wooden frame called the. mi(2dle-/ramd (m /, Fig. 6). As regards the 
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TBlTes or snoken in the boitom-board and middle-board, th^y are marked 
V V, Fig. 6. It is immaterial what shape they assume, though they are 
nsoally made oblong. 

The action of the beUows is easily understood. When the end of the 
feeder, marked e. Fig. 6, descends, the yalye v in the bottom-board is 
foroed open ; the end e being again drawn np, the yalye v in the middle- 
board is lifted, and the wind is transferred to the reseryoir, the weights 
on the top of which (i 1 1, Fig. 6) pressing down the top-board, force it 
through the wind trunk (w), to be distributed oyer the organ. It will be 
seen that as the wind is forced through the yalye in the middle-board 
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Fia. 7. The Middlb-Boabd. 



Fig. 8. The Bottom-Boabd. 



the folds 8 8 and L L expand, and again contract as the wind is forced 
into the wind trunk. The strain thus set up is counter-balanced by the 
middle-frame. It was found that the wind did not act with a uniform 
pressure on the pipes unless the folds s s and L L were made the one to 
open outwards and the under to open inwards ; thus, as it were, each 
counteracting the other. It was also apparent that, to haye a steady 
supply of wind, these folds should contract and expand equally and 
together, to effect which an arrangement of what are called counter 
balancers is used (o c o, Fig. 6), which consists of a light framework 
attached to the band, middle-frame, and top-board (a h e. Fig. 6). By 
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this oontpiyanoe eaoh fold is kept open or slint in proportion to its fellovy 
and the descent of top-board with its weights is also steadied. 

The waste-pallet (p, Fig. 6) is an arrangement corresponding to the 
«afetj-YalTe in the steamboUer, and prevents an over accomnlation of 
wind, and consequently undue pressure, in the reservoir. There have 
been several kinds in use, but perhaps the best is the one represented 
in the cut, which consists of a valve of leather in the middle-board, to 
which is attached a light chain or cord, the other end of which is fixed in 
the top-board, so that when the wind expands the reservoir beyond the 
length of the string, the pallet p is lifted, and the superfluous wind 
•escapes. A contrivance called the cttchoo-feeder has been invented 
<Fig. 9) which in reality is two feeders with one bottom-boaid. The 
bottom-board, instead of being fixed at one end to the middle-board, as 
in Fig. 6, is here placed on a piece of wood, running beneath the middle- 
board (w. Fig. 9). Each half is made exactly like a separate feeder, 
with their points fixed to the top of the piece of wood w, and a leather 
lining covers the space marked l l. Fig. 9. It is a far better plan 
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Fie. 9. Cuckoo Febdeb. 

to use the feeders separately made, which arrangement is called a duoMihlO' 
jeeder, an advantage of which is that at any time one can be repaired 
without affecting the action of the other. In very large instruments 
the feeder is not placed contiguous to the reservoir, there frequently 
being many of the latter of different weights of wind. 

It was found that any sudden changes in the amount of wind with- 
drawn from the reservoir caused a momentary unsteadiness in the supply 
to the pipes. This was obviated by an ingenious invention called the 
oovuusaion helUyvos^ a triangular reservoir placed over a valve in the 
wind trunk, to the back of which is fixed a spring, which is set to 
exactly balance the usv^ pressure of ' the wind in the bellows. If 
at any moment this pressure is increased, as by the sudden discontinu- 
ance of stops, &c., the spring gives, and the concussion is here received, 
instead of being felt at the pipes. 

The "bellows action which moves the feeder will be easily understood by 
a glance at Fig. 10. It resembles an ordinary pump action, having 
the lower ends (l l) attached to a wooden fork at the end of the 
feeder, or feeders, called the lug (I Z). The upper ends are secured in 
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Iik« muuiBr on either aide if thsra are tiro feedera, or tovarda the end if 
onlj one, of the larg^ levei, whieh aftoin commnninatea in the «ame way 
to the aetoKl bellows handle, whioh handle protnidea from the organ oaje, 
>nd works on a apindle. 

la oonattaotiiig the reierroir, ths ribs are assorted in paira, and ah'ipa 
of white dreaud leather are glned over the edges that join, the aams 
operation being performed on the other aide. These pieoea form the- 




middle joint. All the otmples are made in the aame manner, and theit 
the nppec edgea are joined to the top.board ; the lower edge of the 
upper aeries ia attached to the inner edge of the middle frame ; the 
vppw edge of the lower seriea joined to the outer edge of the middle- 
frame ; the openingi at the eomera are olosed with leather. Tho 
feeder !« made in the aame manner, onlj the end is fiied firmly to tho 
middle board by a leather joint, which mnat again be oorered with 
leather to render it air-tight 



Anemometer — Wiiid-trunk and Wind-chest. 

jHtbepiecedinsclupterweliadoooiwioiito mention the nae of anmnbei' of 
ceaervoira to regnlAta the different wcij; hti i^ wind. This eipieBsion ma; 
require aoine littls ezpUnatioii. It ia obnona that, if wind b« admitted to 
& pipe at a. giren preBsnze and prodnoea a giren note, that, if the preaanre 
be increaaed, the note will be sharpened ; and it alao is olear that man; 
Unds of pipes ma; require a highet preaanre than others, to bring 
out iha beat tone of wfaioh tiie; ma; be capable. Thus, 
to bring oat the fall efCect of on 8ft. reed on a golo 
manoal, wonld take a far greater preamie Qaxi woold be 
required or coold be nied tor a delicate Doloiana or 
Viol di Glamba on a choir manaal. It then beoomei 
a Deoeaait; to reoogniae aome standard b; which the 
preaaore of wind ma; be meoBored. Tiiis ia (onnd in 
tiie Anemometer ('Ah/hi), which consiats of * bent 
glaoa tabe (Fig. 11), the one end of which is fixed 
into a aooket (a), the other end being left open to 
the atmosphere. Wben nsed, a small qnantit; of 
water is poared into ike open end (□), which will 
take the lerel repreaented b; the ahading in Fig. 11. 
The eooket (s) is tiien placed orer one of the holea in 
the BoandboBid, wbiab would be oconpied b; a pipe. 
On opening tiie pallet oommanding which hole, the wind, 
under Oi» preaaore of tite weighta of the top board 
Tia 11. Ths o{ the bellows, rnahea in and depreaaea the water at 
AxiMOHiTia. ^^ ^^ Q^^ ,„UQ^ time raising that at B to a correspond- 
■ijig amoont. The oadllation of the water having snbaided, the distance 
between the lord on either eide d and k oan be measored. It the 
water has risen, a^ 2In., then the wind ia termed a 4in. wind. For 
the distance between the levels would amount to 4in, The weights 
«n the bellowB regolata the amonat of rise in ~ 
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appiDuinate weights of wind tor the Tanoiu porta of 
3, roughly Bpeakmg, as follow — 
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Fia.12. Tbe Wiid-Chibt (Fecbt-Boihd Ssnavn).. 

A. solo Tn«.nn«.l {■ alwATH hnvil; winded, liaing RometiineB in the case of 
Urge ceeda to lOin. 




We now oone to tlie windtnmk mentioned in Hie l&at chapter m having 
taken ori^n in the hand of the middle-hoard, from whioh it prooeeda hj 
Qie moBt direct route attainable to t^e wind-cheit of whatever organ it 



48 OEGANS AND 0K6AN BUILDIITG. 

may be destined to snpply, it being nnderstood that in modem bnilding 
the great swell, choir, &c., each have a separate wind>tnink to their 
several wind-chests. The wind-tnmk enters the wind>chest either at the 
bottom (a a a. Fig. 13), or at the end (i i, Fig. 12). They are nsnally 
made oblong in shape, and are sized in proportion to the number and 
calibre of the stops they are destined to snpply. Naturally, in proportion 
to the number of stops fed, that of the pedal organ would exceed any 
other in magnitude. Wind-trunks should be as short as possible, though 
occasion sometimes necessitates their being leng^thy. In any case of an 
angle that may occur throughout their length, for instance, at their exit 
from the flange or collar, great care should be exercised with regard to 
the joint, and the interior should be covered by leather firmly glued over 
it. Many builders "red size" the wind-trunk all over. The wind is 
conveyed by the wind-trunk into the vnnd-ch&sty a section of which is 
given in Fig. 13 and a front view in Fig. 12.* This wind-chest is a 
permanent reservoir for the accumulation of wind until it is dispersed 
into various channels to fulfil its mission. It is placed immediately 
under the sound board (s s s. Figs. 12 and 13), and extends the whole 
length of it.f As regards depth, it is usually made slightly deeper than 
the sound-board. All the portions of the wind-chest should be made most 
accurately, and glued together. Any false joint in this part of the organ 
may necessitate immense labour in its rectification, which is sure to 
become necessary, sooner or later, the error often escaping detection until 
the instrument has been in use some little time. The wind-chest must 
also be firmly attached to the sound-board, which forms its upper 
boundary or ceiling. The back (b. Fig. 13) also must be especially 
strong, inasmuch as it forms a support to the pipe work above. The 
front board (f f. Fig. 13) is made movable by means of hooks, or better, 
by being firmly screwed on. This is done in order that the sound-board 
pallets (p p p, Figs. 12 and 13), may be easily accessible should they 
from any cause become deranged, which is sometimes the case. The 
palletB are ranged along what with them forms the wind-chest, and each 
I>allet has a pull down wire (w w. Figs. 12 and 13) attached to its under 
surface, which passes through a hole in the bottom of the wind-chest, 
and communicates with the key action. This hole is made very free as 
fax as the woodwork is concerned, in order that the swelling occasioned 
by damp may not cause the pallets to remain open, %.e., stick ; but, to 
obviate an escape of wind through these apertures, a thin strip of brass 
is fastened on the bottom side, and holes made in it to accurately fit 

* Tn Tig, 12 thft fjront board is removed. 

t The wlxxdctaest is, strictly »peakinff, a p^rt of tha PonBd->>oard, and in the technical 
lansuage of the workshop, the term sonnd-board is osmI for theM together. Thb wind* 
chest forma what is oalled the " well" of the eonnd-board. 
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th« puU-doini miea, %aA the exterior is usnaJly ffoarded by two woodsn 
beads (KU, Fig. 13). 

Hie air being atoced in the wind-oheat is now awaidng its fnrthsr diatiri- 
bntioil to the ieparate pipes, as oocasion maj require, and this is acoom- 
pUshed by ita being paaaod into a seiiea of ohannels called grooTes, wMoh 
are in tbe soand-board, and it tLns appears that there aiionld be » 
gtwyra ooiretpondiog to each aeparate k^ on the olariot, iriiioh is some- 
times the ease, bnt there are eioeptiona ; thus, when a swell only reaobes 
tenor c, it is obrions that it wonld not require groores for notaa not 
exislaag in the swell, and in sncb a oasa when these notes do sound at 
all it is arranged tbat they sLall repeat Ute ootave above, or otherwise 
mot on tbe lowest octsva of some other olarier, in whiob case an 
arrangement known aa ' ' borrowing ' ' is resorted to, by which, on 
opening a giyen grooTe for which there are no pipes, the wind is oon- 
dooted to whatever pipes ox groovee it is arranged shall be snbstitated 
tor the wanting octaTS. Again, these grooTes which conrey the wind for 
eaob note, would require to be larger in the bass than in the trebla 



Via. 14. The Sound-Boibb Bxbi, 
portions of the organ, inaanmoh as the bass pipes require so mnoh 
more wind ; nOTerthelesa, when the grooTS wonld be raqnirad Ter; large, 
it has been found better, for reasons oonneoted witb the mechaaism 
in relation to "tonoh," to snbatitate two onall or ordinary eized 
ones, thns avoiding the use of a large unwieldy pallet, instead of wbi(^ 
two of tbe osual dimensions are nsed, one opening slightly after the 
other, and tbns lightening the touch. Under these oiicomstanoes thsre 
would be more grooves than there are keys to tbe clavier. 

These grooves, with their diviaione, together with neceaasry frameworl:, 
form what is moat inappropriately termed the sound-board. Inappro- 
priately, inaamitoh as there is no sort of connection between it and the 
sound prodnoed by the pipes. The sound-board is oonstmcted thus : 
Pirst a number of pieces of wood^ called bars, are planed to the thick- 
netses required, Eind then they lire firmly glasd to what forms eventually 
the top of tbe sound-board, technically ooUed the table. This top table' 
<TTT, Fig. 14) being of tbe rigbt sise, and of sufSdent strength, is- 
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turned so that its under surface is uppermost, and then the sound- 
board bars are glued in place, to either end of which are also glued 
sfoall bits of wood, the width the individual groove is to be, of 
which each bar forms one side — and so on, a bar and these 
"fittings," as the pieces between are termed, alternately, until the 
requisite number of grooves or channels has been formed. This done, a 
narrow piece of wood is glued a little way into each gproove, on which is 
eventually fastened the pallet tail piece. The appearance of the sound- 
board in this state of advancement would be as seen in Fig. 14 (it being 
placed in its right position in the out) where the bars are marked B, and 
the grooves are left white. The rough edges of the bars being plained, 
a thick piece of pine or mahogd.ny is glued firmly on the front and back — 
these are named the sound-board cheeks. The only closing of the bottom 
of the g^i^ooves is a sheet of leather, which is curtailed in breadth, so as 
not to cover that portioil of the gn^ooves which, when in position, is in 
the wind-chest, and is, consequently, commanded by the pallets. The 
bars are made of the same length, and are seen to be parallel, but they 
are thicker in the bass portion than in the treble, that they may the better 
sustain the pipes above them. When they become thin towards the treble 
portion, an occasional thick one is interspersed (s. Fig. 14) to add 
strength as *' screw bars." Their thickness varies from ^in. to 2in., 
their length from 2ft. to 5ft., and their depth from 2in. to 6in. 

The end or outside bars are made extra stout to enhance the general 
stability of the sound-board. The grooves, as has been shown, are re- 
quired larger in the bass than in the treble portion, thus they also g^radu- 
ally increase in width from left to right. If it should be arranged that 
there are more stops in the treble of the clavier than the bass, or vice 
versa, then the grooves must be made large enough to supply the extra 
pipes, or else two grooves may be used for each note, as mentioned above. 
Grooves vary from ^in. to 2in. in breadth, from 2ft. to 5ft. in length, and 
from 2in. to 6in. depth. If these g^i^ooves are not made large enough to 
supply the pipes they are meant to feed, the pipes not speaking their ^. 
proper tone are said to roh each other. 

If the reeds are to be on a heavier weight of wind than the flue work, 
each groove is divided across by a piece of wood, as also is the well of 
the sound-board. A separate pallet for these divisions being added to 
every note. If it is desired to have the treble on a heavier wind than 
tiie bass, it is necessary to divide the sound-board transversely. 

The sound-board being placed in position, part of the g^rooves (the open 
portions) lie over the wind-chest, or well of the sound-board.. The 
wind is commanded in its entrance to these by means of triangfular 
strips of wood, termed paJlets, made about ^in. larger than the hole, and 
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liinged at fhe back with leather, over which hinge, to preyent its giying, 
is placed a piece of wood temied the '^ pallet tail piece " (t, Fig. 13) 
mentioiied above. These pallets are commanded by the wire w (Figs. 12 
and 13), and, after being pnlled down by the key action and released, 
«re replaced over the holes by the action of the spring, b (Fig. 13), 
slightly assisted perhaps by the force of the compressed wind in the 
well of the sonnd-boafd. 

To prevent the pallets slipping on either side, they are guarded by little 
^wires {gggg. Fig. 12), which allow them only room to move freely down 
«nd up. The pallets are bedded with leather to make them airtight, and 
•also to prevent noise in action. They are "lightened off" to a 
triangular form calculated to offer little resistance to the compressed 
wind when they are pulled by the key action, which is joined to the wires 
W (Fig. 12), immediately on their exit from the wixyi-chest. 
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CHAPTER III 



Sownd-loa/rd Pallets — The Tahle — The Upper Boards — Sliders — Bearers — 

Pipe Back, 

The holes coyered by the pallets are necessarily large or small in pro-f 
portion to the size of the pipes they are the means of supplying with 
wind. Thus those of the bass wonld be larger than the treble. The- 
nsnal length varies from four inches to a foot. In oases of large 
pedal organs the pallet holes sometimes reach sixteen or eighteen inches 
in length, but the resistance of the compressed wind on such a surface 
of pallet is found so considerable a drawback to easy " touch " that they 
are seldom made more than a foot long. There have been yariou^. 




Fio. 15. The Belief Pallet. 
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kinds of pallets introduced to obviate this resistance ; among the rest,, 
& jointed pallet, by which only the front half was first pulled down by the 
key action, allowing the wind access round the whole surface of the 
pallet, doing away with the pressure, and thus instantly releasing the 
back portion. Perhaps the most simple and ingenious of these peculiar 
pallets is one termed the relief pallet (Fig. 15), and so arranged that it 
acts like a split, pallet, the wind surrounding the bottom half thereof 
entirely, except at A b o (Fig. 15), so that there is little or no pressure 
to be overcome on moving this portion, which, being pulled down to 
the button d, the other half, from A to c, opens by the continuation of 



r, pTOTenti t^j wind from 



THE TABLE, 
'the pull-down aotiou. The bit of fitting, 
-MMping into the groovs when the g, 

pallet is at teat. 

Tb.ua tax orrangemenbi have been 
-made tot teparatiiiir the irind into 
ttn7 groore or grooTes it ma; be 
deured to fill, tnd it will be eeea 
that U the pipes are placed over 
these giooTOK that, on opening the 
pallet comnuuiding a given grooTe, 
all the pipes over that groove would 
speak, under Which ciionmataQcea, 
were no forthei means adopted, an 
■Organ would always be at its foil 
power, and Huh was aotnally tiie 
osse down to ihe middle of the fou- 
-teentli oentoiy, nntil wbioh period 
lio sort of ngister was known, the 
organ being merely a monotonons 
donglomemtioQ of tmisona oi one 
pgantio miitDTe. Then oame the 
impiovement whieh allowed that 
«aeh oT any row of pipes might be 
'played irrespeoUve of the others. 
This was effeoted at first b; means 
of separate pallets for each etop 
or roV ot pipes, nntil a German in- 
vented the elide arrangement, which 
np to the present day has been in 
TOgne. The means whereby fiiis 
further diTision ol wind is atttuned, 
otUs into action tJie table (already- 
mentioned as forming the roof of 
*he sonnd-board), the wpper boardi, 
and ih« tlideri ; and here it should 
Im noticed that although the table 
would necessarily exist if this com- -^ 
mand ot separate stops was not 
bronght into play, nevertheless its 
perforations are so modified to help 
to bring about this result, tJiat it may be uataratly looked upon aj 
«f the meohaniiin which prodncas it. 
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The taible being a roof to each and all of the grooves in the sonnd* 
board, there are bored oyer each groove as many holes as there are pip^ 
to be supplied therefrom ; in other words, for each stop in the organ a 
hole appears in each grooye .; there being exceptions to this rale, a» 
will be presently shown. Fig. 16 shows a table bored for five stops,, 
and, from the distribution of the dots representing the holes, it will be 
seen that each row across (a a) corresponds to a groore in the sound- 
board ; it will also be observed that these holes are more or less in lines 
irwntversely (b b), each of the longitudinal series corresponding to a 
distinct stop. These holes are not placed in perfect lines transversely, 
one being slightly behind the other. This arrangement is merely 
adopted to economise room, for, if enough space were allowed, the pipes' 
might be laid out in single straight lines, whereas where very limited 
space only is available, large pipes have sometimes to be crowded into 
ranks three deep. 

When a stop does not run th/rough, as in the case of many choir-organ 
clarionets (alluding to those not met by a bassoon), it would be 
obvious that no outlet from the grooves over which no pipes wer& 
placed would be required. Thus if the 8ft. octave be omitted, the- 
six grooves at either end are left unborod, as seen at c c (Fig. 16) j 
and again if a stop should have more than one pipe to each note, then 
the longitudinal line would have as many perforations as there were 
required pipes for each row. Thus a mixture would require three or five 
holes, according to the number of its ranks ; accommodation for a three,- 
rank mixture is shown at D D (Fig. 16). All these holes in the table are 
of a size in keeping with the pipes they have to supply. Thus the 
bass portions are larger than the treble, and the 16ft. pipes, requiring- 
more wind than the 8ft. or 4ft., have larger holes under them accordingly. 
In these, as in all wind passages throughout the organ, it is well 
to have more room than is actually required for the supply of the 
pipes in connection therewith, in order always, and under any pressure 
of circumstances, to have sufficient for their full and competent speech. 

It is difficult in describing these portions of an organ to say how 
great an amount of care should be bestowed upon their construction 
without appearing to lay an undue stress on each particular part of 
the whole as it comes under notice. We have already said whai 
accuracy is necessary in the making and putting together of the wind- 
chest and soxmd-board ; but these being perfect with regard to their bars,, 
grooves, .&c., yet another point of equal importance immediately follows 
in relation to the accurate fitting of the table^ on each and all of the 
bars ; for with the slightest defect in this respect, a little wind escapes 
from the groove, and prevents the pipes of that note from having their 
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proper oomplement, and at the same time finds its way to a neighbonring' 
groove, where it is not required. The error is guarded against by 
having little grooves cut on the upper surface of the table, pass- 
ing between the holes, as shown at a a (Fig. 16), or running mesh-like 
into each other. If any wind should escape, it is caught by one of thede 
grooves before it can reach a pipe, and conducted to the edge of the 
sound-board, where it is allowed to escape. Should a bar in the sound- 
board spring or warp, a running is the consequence, and in such case 
the only thorough cure is to take the wind-chest to pieces and renovate 
the defective bar ; but sometimes, to save time and labour, resort is had 
to an operation termed Heeding^ which consists in boring a hole into the 
groove through the cheek, thus allowing a small amount of wind to 
escape, and decreasing the pressure, which would force it through the 
false passage. 

It sometimes will happen that a pallet warps, or from some cause will 
not bed closely, and the result is a perpetual singing or buzzing into the 
pipe immediately above. This may not be discernible when the organ 
is used with all the stops out, as the wind is dispersed into so many 
channels, but if only a soft stop or so is drawn, it is distinctly audible. 
The most frequent cause of this defect is that pairings or dust gets 
between the pallet and its hole. In any case it is necessary to remove 
the front-board and carefully wipe the face of the pallet, or take it cut 
and alter it, as circumstances may require. 

The v^er hoa/rds, when in position, form an exact facsimile of the tabZe, 
and are placed about half an inch or a little less above it. The perfora- 
tions of the upper-boards are like those of the table, shown in Fig. 16, 
the great difference between these and the table being that, whereas 
the latter is in one piece throughout, these consist of several pieces 
divided transversely into distinct boards, which together form a 
duplicate in size and appearance to the table — the reason of these divisions 
is, that in case a slider should warp or become out of order, it may not 
be necessary to displace all the pipes to remove the upper board, and so 
arrive at the fault. By this it will appear that it would be advisable to 
have a separate upper board for each stop — and such is best when 
practicable. We have just stated that the upper boards, when in position, 
represent a precisely similar appearance as regards the perforations as 
the table. This is so in theory, and sometimes in practice ; but the 
following cases of exception ocq^ar : Ydien there is either not room for 
the entire sound board, or where suf&cient room or height is not attainable 
for the larger pipes ; to meet this emergency they are placed in a suitable 
position and supplied by means of grooves cut usually in the upper board, 
or in a kind of second upper board called a groove-hoard, these grooves 
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extending from the upper board holes to wbai ever position nuy be de^. 
able. Bnt should it be necnisary to alter the level of the pipes, then a 
metal tnbe ia nsedf nlled a conveyance, which oondnots the wind from 
the groove to the pipe. 

The »lid«T$ and bearers ([O between the npper boards and the table, 
the former being- morable (k u, Fig. 18), and the latter fixed (v r. 
Fig. 18). 

The slideTB are long piecsE of wood, nsnall; mude of mahogany (to 
iaHore their not warping), and are piercod with holes, oorreapondiag 
exactly irith those on the table below and the npper board above them. 
The relatione of these portions of an organ will be eaaify nnderstood 
b; tefecence to Fig. IT, whieh shows in aeotion the npper boards (n n), 
the sliders (s s), and the table (t t), in their sereral poeitdons. From 
this it will be seen that a alidor con be drawn into each a poeltion that 
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Fia, 17. PosmOB OT tbk Slidehb. 

its holes may correspond with those of the table below, and of the upper 
board above, and thos allow a free passage of wind from the grooves of 
the Honnd-boacd (o o, Fig. 17) to the pipes above (p p, Pig. 17), 
whereas also it may so be placed by being paehed in, that the hole* 
being moved, ite sabstonce effectoall; prevents the admittanoe of Uie 
wind to the pipes, and this movement oommnnieated by the draw-itop 
• action to tiie slider, is the means employed to command each eepaiate 
transverse row of pipea or "stop." Thns, then, eveiy slider generally 
controls a distinct stop, snoh stop speaking when the slider is " ont," 
and being silent when it ia "in." In some oosei, however, sliders are 
divided bo that the baas end treble portions may be drawn indepen- 
dently of each other (Ftde Fig. 47), thongh in modem organs of large 
size this practise ia not often conntenonoed. Sliders ore from 2in. 
to 4ia. in breadth, and ore, of oonrae, of jnst snfScient thickness to pre- 
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(jtely fill til* ipaoe between the opper boaids and the table. A»7 In- 
tjaaarMij on thla point wonld kJlow the wind to esoape bom one note to 
«notliw. "ia order to nuika the ilidera tnore 
more euil; !n tbeii confined apace, they are 
tuokllr blaok-Ieaded. They are made a fe<r 
Inehea longer than the table, bo tiut the/ 
maj pc^eot for oonunnoioation with the 
diMW-atop action, the lever of which ii fixed 
at ono of their eitremitiet. Aceoraof of 
action being eaaential (to bring the alider 
lioles «i(lMr direotiy over and nnder the 
oorrespouding holea of the table and nppet 
boazda reapectiTely, or othsrwiao to effeo- 
toaJlf diapUoe the holea that no wind bo 
allowed to paai) , it ia intored b; driving a 
•tnnu pin into the table, and having a kind 
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of loop ant in the alider, in which thia pin 
ia embraced. This arrangement is shown 
in Fig. 19. 

The bearers (r r. Fig. IS) are itripa of 
wood filed between the alidera, which not 
only \«ep these In position, bnt also sap- 
port the weight of the npper boards, pipes, 
dc., and thni allow the sliders fnll action. 

The Baeli-boardt, as their name indicates, 
•re frames b; which the pipes are anpported 
in * psTpendicnlar position over the upper 
boarda, A. aketoh of an ordinaiy rack-board 
U given in Fig. 20. They are usnally made 
«f pine, and their thiekness is daoided by the 
•in of the pipes tbej are reqnired to siutain in place. Back-boardi 
<B B, Fig. 20) are nsnaUy from in, to Gin, above the npper boards, 
and ore supported by mck-piUan {r p. Fig. 20). Holei are bored in 
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tiM iMk-boudi immadiatoly over tiwM of tlie upper bouda, and of tnah 
* iIm m to fit t^ibUy round tlu jripe* tbey bold, and Hum ttie pipes 
titt k«pt in plaoe. In ordei that tlia tips of tlie pipe* maj not alip 
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tiom poiitioD on the upper boards, tlie holei in the latter are slightly 
■nnk. It may be btoadly aiwrtad that, with ih« exception of Tery 
Urge metal and wood pipei, all the pipei are nolced in this manner, the 
boott ol the teod« taking the place of the tipi of the fln.B-pipei, 
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Diitritiultati c^ Oroovet, Pipe*, and Stops. 

Tjot posEtdcm uannted bj the vtuiotu pipes in a stop oi stops in an. 
ozgan, with r^^aid to (heir aize, is a, matter of importanDe from more than 
one point.of Tiew. It is abTioas that where there are the lai^ grooTes 
there also are tiie large pipes, and, a^ain, that it maj be so arrai^^ that- 
large or small gTOoree come in any part of the soond-board indifferently ; 
therefore, in oonaidering what is their moat oonTenieat Bitnatian, the 
idiOByncraciea of the indlTidizflJ instmment mnat be taken into aeeoont, 
and dne weight given to the room, nnmber of pipes to be " in sight," or- 
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in tiie front, 4o, Natamlly, the moat imporfimt oonBiderationB are- 
simpUeit^ of key action and easy access to any pipes for tuning. 

In accordance wiUi theee views foor distinot plans have been adopted : 
In tJiefirat of which, osaaUyappKed to the "great "and "choir" depart- 
ments of ordinary organs, the grooreB, and therefore the pipes, agsiuae 
an alternate relationship, bo aa to bring the larger pipea on either side 
and the Bmaller in tJie middle, a paaaage-board for the nse of the 
tuner generally being placed in the centre, dividing the sonnd-board 
into two distinct halTes. According to this arrangement the pipes 
would appaM aa seen in Fig. 21, wiQi the ccc to the extreme left 
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and tbe c C c ah&Tp to the extrene tight, a:kd on either side of the pas- 
aage-hoard (ff) would be the r* sharp (on the oc o side), and the a'. 
<oa the ccc sharp side).* The adranUge of ttiis distribation is that 
« toner BtKnding on the puaage-board, can not oal? reaoh eaaiJr the 
■mailer pipes bnt also those of moderate siie, without diaplaoing anj 
others. It must bs borne in mind that tbe smalt flne pipes reqniie mneh 
more freqnent attention than thosd of larger calibre, beooe the desira- 
bilit? of easy aooess. In speaking of either of these diTisions of the soond- 
board an either side the passage-board, each half is haowii bj the name 
of the lowest pipe ooatained therein ; tbas we speak of the ccc side or 
the o o c sharp side, the aaa side, or the aaa sharp side, aa the 

The next plsji ia a direct rBrersal of the one jnst explained. Here 
the largest groorea are plaeed nearest each other, and the two smalleet 
at eitber end of tbe sound-board, as aeon in Fig. 22. This soheme is 



ecc 




Tm, 21, ToNiL Aaauieaiusi or PiPia roa Oaaurs 



LiKiiiD Brum, 



«itremelj nsefol for " swells," where there is not room for a passage 
boafd, tor on the sidea of the swell box bung temored (they nsnally 
being buttoned or hooked to allow of easy displacement) , the tnner finds 
himself in precisely the same position as regards the pipea of the aide on 
whioh he stands, aa thongh be atood on the passags-board of tbe former 
Arrangement (Fig. 21), except in the ease of " laying tbe bearings " on 
the prindpal, for tlien he would be obliged to go from side to side of tite 
organ to command the reqmaite notes. 

These two designs are both "tonal" in their distribations — i.e., Btart> 
ing bom either side and going from pipe to pipe, each one is a tone hi^ier 
or lower aa the case may be, than its neighbonr. 

In the third plan every grooTe as far as tenia c ia arranged ohiomati- 
cally — i.e., each pipe ia a aemitoue lower than its neighbonr (going from 
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first plan, alteiiiBtely from aida to side. The position the pipci aBsmas 
is Bhawn inFig. 23. Thia lyatein is adopted in amall or^ns ae raqniiing- 
ft edmpler kej action tlian the two former. 



innijjumjTmi 



Wia. St. CHBOiuTia ABBiiaiaiNi or Pifib ti 



I SmILL OlQUfl. 



The fourth plan (Fig. 24) is one in which the ^oqtob are placed 
ohromattoallj tbroaghoat their entire compasB ; this soheme reqmring^ 
tba most simple key action, is need bj many foreifrn and same English 
boildeni. 

Theae ^reral plane [£ diffnaion, of oonrBo, have all their advocates 
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and opponents, and therefore perhaps it may be as well to point oat th» 
general charactetistios and adrantages of each. 

Inhere is mnoh to be said in farour of the first plan. Passage boards 
ace always useful and aonTenient in. an organ, not only as a means of 
Mioess for tuning, bat also that any of t^e adjaoent anrronndinffs may bft 
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•easily examined without danger to the pipes. Again, the space ihey 
ooonpy opens a means of free egress for the tone, and thus adds much 
to the general effect. It has already been observed how necessary it is to 
haye the smaller pipes under control ; bnt another point in this system 
is the division of weight evenly throughout the organ, all the heavy pipes 
-are not crowded into one side, and therefore the strain is more even and 
less likely to injure the work beneath by undue pressure. 
I The second plan being so much more compact for swells, and where 
«pace is valuable, is chiefly used for this department, or small organs, so 
that we may dismiss it as being of a character not likely to interfere with 
the others. 

The third plan, again, has the advantage of equal distribution of 
weight, and this being used chiefly for organs too small to require passage 
l>oards, has its sphere of utility independently of the others. 

Of the fourth plan there is more to be said. Its advocates argue 
for it simplicity, and with truth. To which its opponents answer that 
all the weight of the heavier pipes is on one side of the organ, and also 
that the consumption of wind is also unevenly balanced ; these state- 
ments being met by the fact that weight can be borne if properly calctt* 
lated in the building of the supporting portions, and that by proper 
arrangements wind can be supplied in any amount required ; but the 
serious defect of this arrangement is, that the notes droAJO, that is, if 
one pipe id placed next to its semitone it is found that the pitch is 
influenced by this proximity, thus : If c c is out of tune it can be 
tuned by altering the condition of c c sharp, its immediate neighbour. 
This occurs so much in the lower and larger pipes that it has almost 
entirely prevented the adoption of this plan among the higher class of 
builders, except for small chamber work. 

In this plan pipes are not often placed off their grooves, and so con* 
Tcyances, with their necessary anxieties, such as leakage, &c., are avoided, 
and, the grooves standing in a direct semi-tonal relationship from right 
to left, the action of the keyboards is simplified, no rollers being neces* 
eary. Therefore, in small organs where neither the pneumatic nor electric 
actions are brought to bear, the touch is lighter and more immediately 
responsive. 

It is diflicult to assert which of these is the best arrangement, inas* 
much as so many bearings arise in each individual case that in others 
would be absent, though it may be fairly said that for large instruments 
the first is usually adopted. 

Having seen how the grooves and pipes may be placed with regard to 
their relative sizes, it next becomes necessary clearly to understand the 
position of each " stop" in its relation to its fellows, and tiiis is best 
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nndentood by lafsranoe to ft Motloiul dlagmn, aa lepresBnted in 
Fig. 2S, irUoli gfreiftTiaw of ft " groat" and "ohoir" organ. 

Tblsdemonatratei that a pasaage'boud(w), divide* UieaedepartioMita, 
and tliat ihe itopi in either are m dlatribnted aa to oome within eaa^ 
MMh of tite tnner. In the diagram, the letters from a to a repreaent 
the following atops of {he great oigim leBpeotlTelj : — (a) open diapason, 
(b) gtunba, (c) itopped diapason, (d) hArmonla Ante, (■) prinmpal, (f) 
fifteenth, (a) raiitnre, <a) trampet. The letteri from k to o repreient 
the atops of the olioir orgtm^rii., (s) the olarionet, (l) piooolo, (u). 
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prindpal. (m) stopped diapason, and (o)open diapason. A tnner thera- 
fon, itanding on the paanage-boacd, w, vonld ba able to reach ewilf any 
atop requiring attention. The reads being most often Oct of tnnc are placed 
Immediatelj next tlie passi^re-board ; then the floe stops are arrtu^ted 
in more or lass direot relationship to Uteir aizei, placing tlie larger at a 
dlstMioe, and tiie amaUer nearer. 

The same distribution holds good witli regard to the pedal oq;an for 
•imilar leasoDs, «nd the swell is always ananged with the reeds outside, 
Uicdr tabes being narrower at the bottom, and giving vent for the sound 
of the other work. Agnin, the renioval of a single shutter or board ot 
the swell places them within reach of the reed-knife. 
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Various Actions hri^y reviewed. 

When oommencing the subject of constractlon we mentioned the principal 
divisions of an organ as those parts which produce or command Boond^ 
and collect, retain, or distribute wind. But as media between these 
come the various actions which place the different portions of an organ 
immediately under the control of the performer. First in importance 
stands the key action, which consists of a complication of mechanism 
between the keyboard and the pallets of the sound-board, each separate 
key being in direct and independent relationship to its particular pallet,, 
commanding thus the g^^oove which represents its individual note in the 
scale. Analogous to this action comes that which plays the same pari 
in connection with the pedals. 

It will not be possible in a limited work of this description to describe 
every kind of action which has from time to time found favour, or even all 
those now in use. Each builder of note has a more or less distinct mode 
of communication to which he usually adheres. We therefore shall 
confine ourselves first to the principles on which all such actions are 
based ; and, secondly, to describing those methods which, at any rate, 
are up to the standard of the present day. 

In the action department of organ building, improvements of more or- 
less importance are always appearing, and as each instrument is made 
80 it is often necessary to adopt individual peculiarities in this part 
of its construction. But, on the other hand, within the last few 
years two great steps have been made which have completely revolu- 
tionised many of the old notions on which actions were planned.. 
Naturally the g^^eat consideration would be touch, and if in a large 
organ, where the swell was high up or far off, or in an instrument 
divided into two portions, the action from the keys to the i>allets was 
long, complicated, and heavy, the touch suffered in proportion, and 
in some cases when the various manuals were coupled, it became a matter 
of strength as well as musical skill to play the instrument. AH this haa 
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been met by the Pneumatic and Electric actions, and it is now rare indeed 
that any organ of importance is bnilt without the aid of one, if not both, 
of these. The former is used in ordinary organs to lighten the touch of 
the several or combined mannals, whereas, by means of the latter action 
any distance can be spanned, and the touch made to answer as easily and 
precisely as if the manual were under the very pipes. It therefore 
will be necessary to describe these Pneumatic and Electric actions 
somewhat in detail after having made clear the ordinary systems used 
in small organs, or where the above-mentioned are not required. In the 
formation of a key action hacJcfalls or levers, squares, rollers, trackers, and 
stickers are chiefly used, and will be severally described. 

The pneumatic action is an ingenious arrangement by which the bulk 
of the pressure is taken from the key, by means of small power-hellows. 
There are as many of these power-bellows as there are keys to the clavier, 
and instead of the key acting on the sound-board pallet, it acts on 
a small and light valve which admits compressed air into the power- 
bellows, the which, being previously collapsed, now expands with g^eat 
rapidity, opening at the same time the pallet to which it is connected. 
This remains open until the key is raised, which action closes the valve 
which admitted the air into the power-bellows, and opens another for its 
escape. The bellows then collapse, and the force of the usual spring 
closes the pallet. 

Coming to the mechanism between the draw-knobs and the slider, which 
commands the stops, and is termed the draw-stcyp action, much may be 
said of it that has been observed of the key-action. There are different 
modes in use by various builders, and in its usual forms it includes 
trundles or rollers, squares, and connecting-rods, naturally much stouter 
than the corresponding portions of a key action. The pneumatic action 
has been introduced into this department also, with g^eat advantage. 

The arrangement by which the command of a given combination of stops 
has been obtained, by the use of a pedal or button, has given rise to a. 
distinct mechanism, which has likewise been much assisted by the 
pneumatic arrangement. 

The manner in which all or any of the various manuals can be coupled 
to each other or the pedals, has again necessitated a separate action. To* 
this list may be added the Sforzando-pedal action and the tremulant, 
which latter, perhaps, is hardly on an equal footing with the former, as- 
being less complicated in its oonstruction. 

Before entering into any detailed account of any of these actions it is 
necessary that we say a little with regard to their application. We have 
said that the pneimiatic and electric arrangements have come prominently^ 
to the fore, and now enter into the composition of almost all important- 

P 
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instmrnents, but we by no means wish it to be inferred that therefore all 
organs oi good character shonld contain one or both of these arrangements. 
It may and does frequently happen that the introduction of these actions 
are mere complications of an expensive character, adding little or nothing 
to the value or beauty of the instrument. Being invaluable as a means 
of lightening touch, or heavy actions ; in a chamber or small sized organ 
they may be useless, and better absent. In large instruments, which 
are of necessity under the immediate care of a builder and regular tuner, 
the pneumatic or electric actions are in their proper place ; but imagine 
an organ of small size in the depths of the country, with, say, fifty-six 
extra power bellows or two galvanic batteries requiring attention. Sim- 
plicity in every possible direction should be the constant aim of eveiy 
mechanic, and, therefore, of all organ builders. Never sacrifice a touch 
for the sake of the extra cost of pneumatic or any scheme, but be careful 
never to insert an extra source of possible error in constructing an 
instrument. As we have said before, each case must have its indi- 
vidualities. It often occurs that the pneumatic is a necessary addi- 
tion to the great organ or swell action without involving all the 
manuals. We would say that it is better to be guided by the advice of a 
good builder where there is any doubt. As regards the electric action, 
here again circumstances must decide. It may be far more to the purpose 
to have the manuals at one end of a drawing room or hall, and the 
organ at the other — ^here is the place for this action. It is convenient 
that the organ and orchestra go together in an opera, but incouyenient 
that the former be in sight ; therefore, in our opera houses the electrio 
action found an immediate and cordial reception. 

All action should be made with scrupulous accuracy and finish, and as 
we describe each we shall enter more fully into the various details 
regarding them, and the means employed for obviating noise ; but before 
jgoing into any particulars of the many actions essential or com- 
plemental to an organ, let us once more point out that simplicity is here 
the talisman that should guide alike the professed builder and thd 
Amateur. 




CHAPTER VI. 



Ths Claviers wad Key Movement — Key Action — Trackers — SticJeers^^ 

BaclcfalU — Rollers — Squares. 

Thsbb appears sometimes to bo a little clnmsinoss portrayed in the 
jumble of terms used indiscriminately to define any or all the key 
Isoards, a word, therefore, relating to nomenclature may be useful, and 
^ye future misunderstanding. 

The word clavier, coming to us through the French, is derived from 
the Latin* clavis, a key, and is used to define any keyboard whatever, 
whether played by the hands or feet, it being understood that a key- 
board is a collection of keys (levers) definitely arranged, by the means 
whereof the organ is played. 

Those keyboards under the control of the hands are termed manuals 
(mantis, a hand), and those played by the feet are called pedals {pes, 
a foot). The term consol, or the French form console, is used in 
referring to the complete claviers, draw-knobs, &o., when set up 
separately at a distance from the body of the instrnment, as in the case 
of lengthy actions, or more particularly where the electric action is used. 

There may be from one to four, or even more, manual claviers to an 
organ, though there is usually only one pedal clavier. Where there is 
more than ojie manual, they are always placed so that the lowest is the 
most prominent or nearest the performer, and the highest the most dis- 
tant. As a general rule each clavier commands a distinct portion of the 
instrument, the usual arrangement being that in two manual instruments 
the swell manual should be above that of the great organ, and in cases 
of three manuals that of the choir is, as a rule placed below that of the 
great organ. The fourth manual is generally for a solo organ, and is 
immediately above the swell. These positions are not invariable, and, as 
an instance of deviation, may be mentioned Mr. Holmes' large instru- 
ment ; here the order being great, choir, swell, solo, from below upwards. 

It is sometimes advisable that two departments of an organ should 

* Olavii again being obviously from the Greek «Xi/r. 
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be commanded by a smgle dayier, and fhiis aroid the necessity for 
perhaps five distinot manuals — a good instance of which arrangement- 
may be seen in the organ of All Saints, Northampton, where the choir, 
organ, and echo swell, are each played from one keyboard, a special 
regfister transferring the wind from one to the other set of pipes, as- 
occasion may reqnire. Again, in Mr. Holmes' organ the echo, the solo, 
and the carillon are all three commanded from the fourth or uppermost 
clayicr. 

The first keys were of such rude construction that they were beaten 
with the fist (Chap. I.) ; and it was not until the introduction of sliders, 
and therefore the discontinuance of separate pallets for each stop, that, 
they were made sufficiently light to be commanded by the finger. In 
the days of Father Smith and Benatus Harris, the keys haying as- 
sumed the shape and order which we still retain, the diayiers were not so 
wide as those of the present day. These raised note^ were made shorter 
that the fingers might the more easily pass under the palm of the hand, 
it being then unusual to use the thumb in playing, which hung useless ul 
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Fio. 26. Thb Havttal Keys. 

front of the keys. Sebastian Bach introduced the modem style of 
execution, and the keys were made longer, and in Snetzler's organs 
they are much the same width as those of modem manufacture. The^ 
appearance of the keys, as illustrated in the pianoforte, is too well 
known to require description ; though it may be interesting to note- 
that the first sets were made with the raised notes white and*the naturala 
black, an instance of which is curiously retained at Exeter Cathedral 
(Chap. II.). 

The manual keys are generally made of pine bushed with limewood, 
with the surfaces ordinarily in yiew, capped with iyory in the case of 
the naturals, and ebony in the case of the raised notes. Each key 
is hung on a pin (p. Fig. 26) that is inserted in a hallance-rail (b. 
Fig. 26), which latter runs the whole length of the clayier. This pin i» 
not placed quite in the centre of the key, but slightly back, leaying 
about fiye-ninths of the key in front. Another pin passes into the 
front part of each key, but not right through. This second pin rises 
from a front rail (f. Fig. 26), and allows the key to fall eyenly and 
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iSrieftdily under the finger. The front pin is Jyushed by two or three 
^thicknesses of baize, in order to avoid rattling. 

The front and back rails (f and b, Fig. 26) are fixed into hey- 
'CTiecks, which bound the manuals on either side, indicated by a dotted 
line in Fig. 26. 

In order to prevent the weight of the action forcing the keys too 
high on the removal of the finger, a Thum'ping-hoard is placed just 
l>ehind the beading or board which bonnds the usually visible portion 
of the manual. This consists of a strip of wood heavily weighted with 
lead. This is also bushed with felt or baize to prevent noise. 

The pedal keys are made usually of mahogany, red pine, or birch, and 
are of course much larger than the manual keys. There are usually two 
octaves and a half or five-eighths to a complete pedal clavier. A 
glance at Fig. 27 will show the principle on which these are constructed. 
TThe key works on a pivot (p), and when pressed by the foot descends at 
JO. The spring (s) causes the key to resume its position when released. 
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Fie. 27. Tes F^dal Sets. 

The pedals are placed at a convenient distance under the manuals, 
that they may be easily reached by the feet. 

It unfortunately happens that pedals are not made of one invariable 
«ize, shape, and width, so that it frequently occurs that a first-rate 
;p6rformer is at sea on a strange instrument on this account. 

The first pedals used in Germany wore small, short, and perfectly 
«traight under the performer ; they extended only for an octave, and 
having no separate organ of their own, merely pulled down the corre- 
sponding manual keys. 

After being extended, and having separate stops allotted to them, they 
"became of more importance, and were of about two octaves or two octaves 
and a quarter in length ; and the saving of space beiag considered an object, 
the rodiaiin^ or fan-shaped pedals were invented, by which means the 
back part of the keys were of the usual width, or nearly so, whereas 
the front portion, which would not be touched by the feet, wore con- 
tracted into as narrow a space as possible. They were also made coticome 
-as well as radiating, and thus it comes about that even though all 
modem instruments are of the same pedal compass— or, at any rate, 
the same extent downwards — ^that, nevertheless, the actual position of 
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a given jiote alters just enoagh to put a player out if lie be using that 
variety to which he is not acoastomed. 

After lengthoied trial, it seems doubtful if the concave radiating pedals 
are much superior to the straight. Opinions differ. We should be 
inclined to advocate a slight radiation, though it is greatly to be deplored- 
that one definite plan has not been adopted and adhered to by all 
builders. 

The position of the clavier in relation to the body of the instrument 
is a matter of great variation. Where there is space, and no reason, 
for the contrary, it is always better that the manuals should be in 
the front of the organ immediately under the impost ; but, as is 
frequently the case, there is a want of space, or some other reason, 
which necessitates the claviers being placed at the side or even the 
back of the instrument. It often happens also that the cla'viers ar& 
not incorporated with the body of the instrument at all, in which case 
a long movement, as it is called, is brought into use, unless, as is now 
possible, the electric action be employed. It is sometimes desirable that 
an organist should be among his choir at a little distance from his 
instrument, as at M. Cavaille Coil's organ at Kensington. Many in* 
stances of long movements crop up, a gallery organ frequently being 
divided to admit the light of a window, as at the Pro-Cathedral, or 
St. Anne'-s Boman CathoHc Church, Spitalfields. The electric acidon 
has made the distant position of the claviers a matter of such indiffer- 
ence that long movements must gradually secede and give place to 
their great rival. The position of the consol at St. Miohaers, Com* 
hill, is typical, the organ being at one side of the church and the daviers 
at the other, with the choir between them. 

The organs of the opera houses have been mentioned in a provioua 
chapter, but while alluding to long movements, and the position of the 
I)erformer with regard to his instrument or parts thereof, we would 
point out a most quaint passage by M. Gretry in his *'Essai sur la- 
Musique/' It is of great interest, as showing the desire, almost the 
prophetic vision, of better things ; and though published as late as 1788, 
it would appear that Jordan's invention of the swell had not then 
reached Paris : 

Le baton de mesure est cependant c^cessaire aa th^&tre de L'Op^ra, ou sonyent^ 
dans la coulisse, on execute de errands choeurst quand la situation draznatique I'exige. 
n ne faut pas croire qu'un groappe de chanteurs ainsi 61oi?n^ puisse entendre Torchestre,. 
quolque nombrenx qn'il soit : chacun chante a Toreille de son voisin, et je me stds quelque 
tola surpris chantant contre mesura et conduisant k fanx le chcBor qui m'environnoit. 
Le maitre des choeurs pent s'avancer et jetter un coup d'oeil sur le baton, direz-vous i 
c'est ce qu'il fait ; mais si c'est un choeur dansd et chants ; si une foulo de danseurs 
occupent ravant-sctoe, le b&ton n'est plus visible. Le batteur de mesure f rappe alors- 
«ur son pupitre; ce qui est trds d^sagr^able 4 entendre, car 11 vous rappelle sur^le* 
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hamp qtifi totib dtes h, la com^e* J'ai Bonvent Bong^ anx moyens de rem^dier k oet 
Inoony^nient; je crois qu'on le poorroit, en pla^ant quelques gros tnyaiuc d'orgrues 
derri^re la sc^ne, ou eotib le th6&bre mdme, en ouvrant le plancher par des trotu aox, 
endroitB des tnyanx: le clavier seroit dans I'orchestre, nn organiate y toacheroit poor 
acoompagner, gnider les choeurs et lea empdcher de Bortir da ton. D'ailleorB cea excel- 
lentea basaeB de Tingt-qoatre pieds, en renfor^ant rharmonie, ajonteroient singolidrement 
k I'eiEet. L*on oherohe lea moyena de dirlger lea a^roatata, cherchona done aoaai k 
perfeotionner le plus beau, le ploa noble instnunent de moBiqae que nous ayona. 
L'orgae en effet aeriot k loi Bettl an orchestre aaperbe ai Ton poavoit donner aa aon la 
gradation du doox an fort, k volont^ de rorganiate. J'en ai parl6 k M. Charlea, et il 
n'a pas era cette d^ooayerte imp<Msible ; c'est loi ai-je dit, I'^tade de I'organe hamain 
qni plat toob y condaire. La manidre dont noos formons lea Bona, le deyeloppement 
oa le retreoiaaement qae noua obaervona natarellement poar naancer le chant, la mani^re 
dont on joaear d'inatmment k vent znodifie lea aooapar lea moayemens dea Idvres et le 
management cCe soofBe, fto. Sont ce qa'il fant approf ondir et imiter poar y parvenir. 

It may be noted that M. Gretry's difficulty lias been met by a 
mechanical arrangement, by which a baton behind the scenes, for the nse 
of an invisible choms, is commanded by the condactor's foot from his 
seat in the orchestra. 

The communication between the keys and the pallets is usually effected 
by means of an action, which, though differing in detail in various in- 
etruments, may always be classed as belonging to one of two great divi- 
sions — ^viz., the fan-fra/me movement or the roller-board movement. 

The more simple is the fom-frame movement, the essential parts of 
which are a sUcker, a hack-fall, and a tracker severally. In Fig. 23 
this arrangement is shown in its simplest and ordinary form, A E repre- 
senting a key, on the back end of which rests the sticker s, on the 
near end of which again rests one end of the backfall b, which, being 
balanced by a centre pin, acts on the tracker t, which is attached by 
one end to the backfall, and at the other to the pull down of the 
pallet P. 

Stickers are usually made of pine, and are either round or square, 
generally the former, their length varying according to circumstances, 
from a few inches to 2ft. or so. From the top of each sticker a pin runs 
into a hole through the front end of the backfall, in order to prevent 
any slipping or displacement. The contact of the sticker and back- 
fall is bushed by baize, in order to prevent noise when the latter 
falls after action. Stickers are sometimes made to pass through a 
register or frame, so that they are less liable to become displaced, and 
by means of a collar placed above this frame any key, or even the whole 
set, may be moved without moving the stickers also. The collar also 
prevents their rattling together. 

Backfalls are usually made of mahogany, sometimes of oak, or any hari 
wood, and are of the shape indicated in Fig. 29. These, again, vary 
in leng^, according to circumstances, from 6in. to several feet. Thoy 
are kept in position by a hacTrfaU-frame (v), which is a beam so cut 
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as to receive them, and are hung on a rod of brass, which is fastened 
to the frame on their either side by small staples. 

The trackers (Fig. 30), are long flat strips of pine abont iin. wide 
and j^in. thick. At the lower end of the tracker is fixed a wire, which 
has a screw thread, on which mns a button of leather for the accurate 
adjustment of the tracker to the backfall (s. Fig. 30). The upper end 
is provided with a loop of copper wire for communication with the pull 
down of the pallet (c. Fig. 30,). The wire at the lower end of the tracker 
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Fio« 28. The Faht^Fbaue MovEKR^T. 



is fixed by means of a slight hook at the upper end, being driven into 
or through the tracker, and the wire being bound firmly in place by 
strong thread, which is afterwards sized to keep it from coming 
Undone. 

The action of the fan frame movement is obvious ; on pressing the 
key at ▲ (Fig. 28), the end K rises and lifts the sticker s, which depresses 
the opposite end of the backfall b, and thus by means of the regulated 
position of the leather button, pulls down the tracker T, which is at- 
tached to the pallet pull down. 
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By ibis action each key commnnioates more or less directly with 
its GorreBponding pallet, bnt the key-board and grooyes being parallel, 
it coonrs that the sound board grooyes, being wider than the 
sepaorate k^srs of the dayier, that the movement oonld not assume 
parallel and drreot lines from the one to the other, bnt that as they 
approached the ends they wonld be spread ont and assume a more or 
less &n Bhax>e, according to the difference between the length of the 
sonnd board and that of the clayier ; hence the title f^^ frame is 
connected with this kind of movement. It will be apparent that this 
simple mechanism can only be used for the third or fourth plans of 
arrangement (ante, Figs. 23 and 24), where the grooves of the sound 
board are distributed chromatically ; and that even in the third plan ex. 
ception must be taken for the lower octave, which is in this arrangement 
semi-tonal, to meet which contingency a roller is used, by which means 
each tracker is brought under its proper pallet.* 

Fig. 31 shows an ordinary roller (b b), which is fixed by means of two 
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holders, called studs (h h), into the roller-board or frame (f p). The 
roller revolves on the centre pin, which is seen passing through the studs 
in the figure. At either end is placed a roller arm (a a), one end of which 
is immediately over the tail of the key, and the other directly under the 
front end of the backfall. These arms are connected by means of stickers 
to the keys and backfalb respectively. On the key being pressed the roller 
raises the end of the backfall, which pulls down the pallet in the ordinary 
manner. 

Boilers are arranged under each other in sets, and are now made of 
iron tubing, in lieu of the old fashioned wood, which was found to take 
too much room, and to be more liable to change. Each arm of the 
roller is well bushed to prevent any noise in action. 

The roller movement, as the name would imply, requires a number of 
rollers in its construction. It is clear that in the arrangement of the 
grooves of the sound-board in the first plan (Fig. 21), which is the usual 



• * SeeiDir that in this third plan all the keys of the bass octave are to be left in their 
nstukl i>osition, whereas the alternate notes, six at least, are on the opposite side of 
tbe sonnd-bouxl, these six or more key4 would bo quite away from the adtual pallets 
Ihey h*d to act on. 
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arrangement for large instruments, that whereas the o o and o o sharp 
keys are, of course, side by side, that their respectiye pipes would W 
at opposite ends of the soundboard ; and in going through the scale 
in this plan this alternation continues. This difficulty is met by placing 
the backfalls parallel with each other, and bringing each under its 
individual pallet by means of a separate roller (as jusb described in 
the lower octaves of the third plan, where the fan-frame movement is 
used). This necessitates a great number of rollers, wJiich are fixed in a 
frame and closely packed in layers. This frame is placed immediately 
under the wind chest, and extends almost the whole width of the sound" 
board. A glance at this action in an organ already built, will at once 
render its construction and action clear. 

When the sound-board is too far back for the ordinary key action just 
described to reach conveniently, as in the case of choir organs or swells, 
a modification of the whole action takes place. Backfalls are dispensed 
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with, and squa/res inserted in their stead. These squares (Fig, 32) are 
centres made of wood, with two arms (a b) about Sin. long (these latter 
being occasionally of metal), the angle of the squares is let into a square 
fra/me (f f), and is hung on a metal rod, on which it can easily move 
in either direction. Squares should never be made in a solid piece, 
but by the junction of two distinct parts at least, as if made in the. 
solid they are liable to give way with the strain, on whichever arm is 
cross-grained. The sticker acts on one end of the square, and to the 
other is fixed a tracker, which communicates with the rollers, varying 
in length, being 12ft., 14ft., 20ft., or even 60ft. in length. When 
made so very long, they are supported at various places throughout 
their length by bridges, which also prevent their becoming lax or 
intermingled. A square can transmit motion round any comer like an 
ordinary bell orank. This action, therefore, can by arrangement be made 
to meet almost any requirement. 



CHAPTER VII. 



The Pneumatic Action and Pneumatic Pallet. 

In Ohapter V. we gave an idea of wHat the pneuinatio action consisted 
— Yiz,, an intermediate apparatus, which, being bronght easily into action 
itself, had the power of doing a far greater amount of work than could 
with fairness be expected of the unassisted performer on the ordinary 
work, this holding good nob only as regards its application to key 
action alone, but also with regard to draw-stop and other mechanisms. 

Before describing this most useful and interesting attribute to our 
larger instruments, it will be in keeping to give briefly a few facts 
concerning its birth and history. Like many of our great inventions,, 
there are several who lay claim to its original discovery, and again, like 
other inventions, it was not bom in the flush of full-blown perfection ;. 
but, coming as an imperfected representation of a sound theory, has since 
been assiduously studied by those interested in its progress, and, being 
improved from time to time, has now reached a point at which it may 
fairly be said to answer present requirements as nearly as can be in. 
reason desired. 

The first attempts at relieving weight in action by means of small 
bellowB wore made simultaneously in 1827 by Mr. Joseph Booth, of. 
Wakefield, an organ builder of some repute, on the one hand, and by 
Sebastian Erard on the other. Booth named his arrangements "pujf 
vdheSf'* and Erard exhibited his **Ught touch valve" at Paris, in, 
1830. But in the same year Mr. Barker and Mr. David Hamilton^ 
of Edinburgh, brought out independently of each other a pneumatic action, 
more nearly resembling those now in use ; the latter gentleman reading: 
a paper on his invention before the British Association, 1836. 

Mr. Barker wrote to Br. Camidge, then organist of York Minster,, 
asking permission to apply his invention, in a temporary manner, to one 
of the heaviest keys of that large organ. Br. Camidge encouraged the- 
idea, and complained of the serious labour of playing on so large an. 
instrument with all the manuals at full power and coupled. Unf ortu* 
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nately, the peonniary question proyented its adoption in tliis inBtance^ 
and he was not more Baccessfal in his proposition for its application to 
the Birmingham Town Hall organ opened in 1835. 

In 1837 M. Cavaille, of Paris, was building a large instrument for the 
.Toyal church of St. Denis, and the touch was so heavy that it seemed 
doubtful whether any organist of repute could be found who would hazard 
his reputation by attempting such difficult manipulation as would be 
necessary. Mr. Barker wrote to M. Cavaille, who at once jumped at 
the idea, and it was arranged that the former should himself superintend 
the construction of the mechanism in this instrument, for which purpose he 
went to Paris. He took out a French patent in 1839, and had the satisfac- 
tion of finding that the application of his invention was a complete success 
in this the first important trial thereof. After having this action intro- 
duoed into several of the largest and best known Parisian organs, Mr. 
Barker joined the company of MM. Boublaine and Callinet, luid his 
invention was frequently in request for their larger instruments. This 
•company being dissolved in 1845, Mr. Barker carried on the business for 
M. Bucroquet, a capitalist, who had purchased the goodwill of the late 
•company, and built for him many important instruments, prominently 
4imong which stands that of St. Eustache, and also the small but complete 
organ which appeared in the French department of the Great Exhibition 
of 1851, and for which M. Bucroquet received, in addition to the English 
prize medal, his nomination as ChevaUer of the Legion of Honov/r, 

There were in this exhibition two other organs with the pneumatic 
action, one by Mr. Willis, which also applied the invention to the draw- 
stop action ; and one by Mr. Hill, the latter applying the pneumatio 
arrangement to the drawstop mechanism only. From this date English 
builders began to appreciate the advantages to be derived from the 
pneumatio system, and mechanics from Paxis were found in the English 
workshops, so that when Mr. Barker proposed to take out an English 
]patent he found he had been forestalled. 

In the Paris Exhibition of 1855 Mr. Barker was admitted as an 
exhibitor on his own account, and independently of M. Bucroquet, who 
was at that time retiring from business, but for whom he had built as a 
final specimen for this exhibition an organ of twenty stops, having threo 
manuals and a separate pedal organ. In this instrument the pneumatio 
•action was turned to good account, for it enabled Mr. Barker to place all 
the powerful reeds of the great organ in a swell-box, and thus obtain 
^n unusually effective crescendo. At the close of this Exhibition Mr. 
Barker obtained a first-class prize medal, and was nominated Chevalier 
of the Legion of H.onour, Figrure 33 is a section of a single application 
of this invention as Qsed in manual key actions. The lowest chamber 
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on the right (a a) oontains highly compressed air derived from a reservoir, 
the lever I I carrying the valve v, which cuts off the commnnicatioxL 
between this chamber and the one immediately above it, works throngh 
an air-tight leather joint (& 5) in the centre, the left-hand end of the lever 
moves the doable ezhanst valves e e, and is attached to the extremity by 
a tracker {t) to the tail of the key. On raising this end of the lover 
I i, the valve v is opened, admitting the pressure from the chamber a a ta 
the chamber immediately above, and thence to the interior of the j>ower 
bellowB VVVi which thus become inflated ; simultaneously the exhaust 
valves e eare closed, and prevent the exit of the compressed wind, as the 
top-board of the power bellows rises it draws up the throttle valve » 0, 
which is attached to it, so that on this valve's reaching the seat provided 
for it, it cuts off any. further supply of compressed air to the power 
bellows, and thus checks their motion almost noiselessly. The movement 
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of the top board of the power bellows is communicated to the sound 
board pallets by the usual train of mechanism. On releasing the key the 
lever is returned to its normal position by the spring «. The precision 
of the action is greatly enhanced by the auxiliary spring «, which closes 
the exhaust valves e e at the very first depression of the key, thus 
preventing the high pressure wind from running through when the lever 
is at half action. 

Such is the arrangement applied to each note of a manual, these little 
systems being arranged in frames arranged one above the other the same 
width as the manuals, and placed as near them as possible. 

Having detailed the principle and one form of the original pneumatic 
lever, we must, in justice to modem builders, point out that frequent 
improvements and modifications have been and are continually being 
adopted. For instance, almost all pneumatic actions are now con- 
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fitmoted on ike exhaust system, i.e., in place of high presanre power* 
l:)ellows containing compressed air, the wind is exhausted from these 
flmall bellows, so that the same resnlt is produced on the mechanism 
by exactly the reverse modiis operandi. This method hsis been adopted 
AS it was found that the continual strain on the ribs of the power-bellows 
was more than could with conyenience be overcome ; whereas the ex- 
hausting of these caused no such strain. The manner in which this ex- 
haust is produced is by reversing the position of the valves of the 
feeders, viz., placing those that are usually above the bottom-board 

mm 




Fig. 84. BarcEsoN's Fneukatic Pallet. 

below it, andbyTion^n^ the weights under the feeder instead of placing 
them on the top-board. 

Perhaps one of the best modifications of the pneumatic lever is that 
introduced by Messrs. Bryceson Brothers, who, under the title of the 
"Pneumatic Pallet/* have patented an ingenious method of obviating 
much of the complication found in the old form of this action. 

Fig. 34 shows a section of this arrangement : A A a is the soundboard 
bar, immediately under which is the face of the pallet (b) as usual in or- 
dinary action ; c c are the ribs of the pallet ; d d represents a double 
action lever valve, which, be it understood, is inclosed in the pallet 
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itself, and is unseen nnder ordinary circnmstanoes ; E E is a chamber 
of attenuated air ; f is the well of the sonnd-board containing compressed 
air ; o is a metal rod passing through the metal brass plate H to lift the 
end of the lever Yalye, either by the armature of an electro-magnet, 
or by the ordinary mechanical action ; i is the nsnal sonnd-board spring, 
which keeps the face of the pallet dose agrainst the sonnd-boaurd bar, at 
the same time keeping the exhaust end of the lever valve closed ; k is the 
apertore through which the compressed air enters the pallet when 
the lever valve is opened ; l is an opening affording exit for the com- 
pressed air to pass out when the lever valve is open at that end, as 
also for the passage of the rod o, which acts on the lever valve from the 
action without the pallet ; the small spring m is of great importance, 
inasmuch as it presses on a portion of the lever valve divided from the 
rest by a hinge so as to prevent the aperture at k opening until the hole 
L is almost dosed. 

The action of this arrangement is most easily understood. When the 
pallet is at rest the valve is in the position shown in the diagnram. 
On pressing the key, the position of the lever valve' is reversed by the 
rod a. That is, the aperture k is stopped, and the opening at l 
being free, an amount of exhaust is created in the actual pallet itself suffi- 
cient to at once open the passage to the pipes. On releasing the key the 
hole L is closed, and that at k being opened, the compressed air forces 
the face of the pallet up against the sound-board bar. Thus the amount 
of resistance offered by the pneumatic pallet is obviously extremely small. 
The spring i is only sufficiently on the L side of the lever valve to 
keep the hole well closed. All seriously inconvenient pressure must, if 
it exist at all, arise from causes external to the pallet, and must be 
treated accordingly by electric or other agency. The great importance 
of the spring m will be appreciated when it is observed that were it not 
for that, during the change of position at the lever valve, the compressed 
air in the chamber f would tend to neutralise the exhaust in the chamber 
B by rushing in before the valve was well closed. It may be almost 
said that the weight of the top-board of the pallet is enough to open 

on the pressure being cut off, and it is found in practice that very 
alight exhaust is sufficient to accomplish this. 

The pneumatio pallet has been found to answer not only in com- 
bination with the electric action, but also as a perfect substitute for the 
more complicated ^'pneumatic lever.** The large organ at the Pro- 
GathedraJ, Kensington, is fitted with these on the ''swell" and '' great ** 
respectively, and we can, from personal experience, assert that a more 
easy, crisp, or pleasant touch we do not know. The pipes answer with 
a marvellous accuracy and rapidity, and the mechanism has gone 
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through a lengthened and somewhat hard trial without, requiring repair 
or even attention. This speaks yolames for the inyention, as it is a 
practical trial of the most serere description, the mnsio at this ohnrch 
being often of an nnnsnally elaborate character. 

It will not be necessary to again refer to the pnenmatio systems nntil 
we come to the draw stop action, where this power is made of frequent 
and important use. 

In the succeeding chapters we shall treat of the electric action in 
its entirety, and somewhat fuUy, for the importance of this branch of the 
builder's work is becoming every day more and more felt by all wha 
watch or study the arts in connection with music. 
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CHAPTER VIII. 



The Electric Action, 

Thk name Barker was mentioned more than onoe in connection with the 
inirodneiion of the pneumatic lever, and although groat praise is dno to 
Mr. Barker for his labours in relation therewith, it is not his ingenuity 
in that field that gained for him his greatest honours. We mentioned 
the active part this gentleman took in the Paris Exhibition of 1855, and 
must go on to state that, after the retirement of M. Duoroquet, 
he remained with his successor, M. Merklin, until 1860, when he 
started on his own account with M. Verschneider as his partner, the 
latter being an excellent voicer, and having won his spurs by the perfect 
manner in which he arranged the harmonisation of the grand organ at 
St. Enstache, then considered one of the best in Paris. 

After what has been said of the pneumatic lever apparatus, and the 
modifications thereof, it might be supposed that nothing more was to be 
gained by further invention; but it would seem that in no applica- 
tion of machinery has perfection in a strict sense been obtained, and it 
is obvious that the jump from the pneumatic to the electric action is 
far greater than that from the old mechanical arrangements to tlie pneu- 
matio system. One great defect of the organ, especially noticeablo 
in instruments of a large size, with several key-boards, is the number and 
excessive complication of its meohanical parts, all of which, however 
aoonrately adjusted, are, from their natuie, particularly subject to tho 
effects of atmospheric changes, thus, under the influence of damp, the 
long trackers shorten, the various levers swell, and move with difficulty 
ou their bearings ; the solid framing which supports the sound-boards by 
its variation, adds to the general disorder, and ** cypherings** are the 
unfortunate result. Every organist is aware that in summer tho 
touch of his instrument is reduced to a minimum, and is often totally 
inadequate to open the pallets enough to supply sufficient wind to the 
pipes, by which means the organ is rendered out of tune, and, con- 
sequently, painful to the ear. To remedy as far as possible these serious 
defects, the mechanical actions are provided with regulating screws (vide 

G 
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Chap. 5). Bat how many diffionlties have to bo encountered in this 
delicate and tedious operation P rendered etill more complex by the 
introduction of the pneumatic lever and the couplers. It requires great 
care and some amount of technical knowle^lge to reg^ulate an instrument, 
and it has often led to serious da.mage when an inexperienced hand has 
attempted it. A great deal of all this may be obviated by keeping the 
interior of the organ at an uniform temperature. 

It occurred to Mr. Barker, as it had already done to others, that 
seeing what had been accomplished in telegraphy, by which the most 
delicate movements are transmitted to indefinite distances with rapidity 
and precision, it might be possible to apply the same principle to the 
organ. This he actually accomplished, in the presence of repeated and 
uniform failure on the part of his predecessors, who qxdte orerlooked 
the most essential condition of the electric transmission, viz., either 
to diminish the resistance of the sound board pallets to a minimum by 
means of an entirely novel mode of construction, or to attack them by 
the intervention of the pneumatic lever, reduced to simple inflated bel- 
lows, commanded by the smallest possible disc valves, and disembarrassed 
of all the usual accessories in the shape of couplers, which latter 
should be effected by the electric arrangement. A particular form of 
the pneumatic lever meeting all these requirements has been patented 
by Mr. Barker both in France and England. 

Br. Gauntlett, who had done much towards the introduction of the 
German or C compass of organs in this country, now uniyersally 
adopted, may claim to be the first who conceived the idea of applying 
the power of electricity to organ mechanism. The following notice 
occurred in the Orchestra^ of March 28, 1868 : '* The using of electricity 
as a motive power in organ building was first mooted about twenty 
years ago by Dr. Gauntlett, who at the time of the Great Exhibition 
of 1851 proposed a scheme for playing all the organs in the place at 
one and the same time. The plan met with great opposition, and nothing 
was done ; but on the announcement of the Crystal Palace Company, 
Dr. Gauntlett met the provisional committee, and proposed the erection 
of facsimiles of the eight most celebrated organs in Europe, and play- 
ing them altogether or separately in the centre of the building. The original 
prospectus of the company put forth the exhibition as one of still life, 
and one which might be grasped in one view. All such exhibitions 
fail unless accompanied with music, and Dr. Gauntlett' s proposition was 
to supply the place with a continual stream of music at an outlay much 
less than that for the maintenance of an orchestra. Messrs. Anderson 
and Fuller, two gentlemen of the committee, met the proposition with a 
decided negative. 'Dr. Gauntlett,' said Mr. Fuller, 'you wiU never 
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littur a note of mtitie in the Crystal Palaoe ; the exhibition is intended 
■for ita higher parpotet. We do not want mnsio, and we shall never 
hAre it ; ' and thereupon Dr. Ganntlett departed, but not without tolling 
tiie oommittee that without music the whole affair would become bankrupt. 
Dr. Qauntlett patented his speciality in 1852, and in 1863 another plan 
wai patented by Mr. Goundry. It is far from impossible to put a 
lE^-aotion nnder the dome of St. Paul's Cathedral, by which all 
the organs in London and its suburbs could be played at once ; and if 
tiie clergy could be brought to celebrate the service in one time, so that 
all the singing could be made to go together, and one set of tunes could 
l>e found to satisfy all tastes, then the one organist in St. Paul's 
Cathedral would be fully sufficient for the psalmodic power of all London.' * 

Dr. Ganntlett 's patent of 1852 comprehends playing not only finger 
organs, but also barrel organs and seraphines, as well as pianofortes by 
the electric agency. For organs, he proposed placing a powerful electro- 
magnet immediately beneath each pallet, and fastening the armature on 
"the end of the pallet itself, an arrangement which would require great 
ifpaoe for its application and an amount of electric force that could only 
he obtained by very large and powerful batteries. He certainly mentions 
ihat the " pneumatic lever" may be worked with the electro magnets 
and armatures ; but omits to give details of any manner in which this 
oould be accomplished. Br. Gauntlett's contact at the key had the 
disadvantage of not acting till the key was quite down, and being simply 
a touch contact would require the application of platinum to prevent 
oiidation, and even then would not be absolutely certain in its action. 

In the year 1868 Mr. Goundry, also an amateur, patented a very 
intricate electric system, chiefly in connection with the introduction 
•of the enharmonic scale, which requires forty sounds to the octave. 
He describes several forms of light pallets already known to the trade, 
and proposed to open them by a direct application of the electro magnet, 
4M did Dr. Ganntlett. The pneumatic lever was not only mentioned, but 
a definite form introduced for its application. Mr. Goundry had an 
oztremely elaborate arrangement for conpling purposes as well as for 
making the melody prominent. He proposed that a spring should pull the 
alider in in the drawstop action and that it should be drawn out by a 
pneumatic power bellows, acted on by an electro magnet, around which 
the electric current would be passing all the time the slider was drawn, 
which arrangement would involve an enormous amount of battery power 
in the case of continued playing, especially on largo instruments. 

It i« not surprising that these inventions were not taken up by builders, 
when the difficulties that were yet to be surmounted to produce a useful 
ittftmment are considered. 

o 2 
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During the Paris Ezlubition of 1867 the attention of Messrs. BiyoesoQ 
Brothers was directed to the St. Angnstin organ, bnilt by Mr. Barker^ 
then almost complete, and they at once saw the immense advantages ta 
be gained in large instruments by the electric system when properly 
carried out, and they immediately arrang^ for the sole ooncessioa 
for this country; subsequently, at Mr. Barker's urgent request, they 
gaye up the sole concession, as he afterwards thought that if in the* 
hands of one firm only, the general adoption for all large work would 
be delayed, and consequently yield him less profit during his lifetime- 
than if he were to grant concessions to whoever might require them 
from time to time. 

The patent that Mr. Barker took out in 1868, and whicli was the one 
that Messrs. Bryceson worked, protects his special arrangements of the 
following applications, all of which, with the exception of the drawstop 
action, were based on his own practical experience, gained in the con- 
struction of the three electric organs he had erected on the Continent. 

1st. His arrangement of the electro-pneumatic action to the keys and 
pedals, including a method of making the contacts by unmersing copi>er 
points in mercury cells. 

2nd. A contrivance for coupling the various rows of keys as well a» 
the pedals, either in unison or in octaves. 

3rd. An arrangement for drawing the stops. 

4ith. The manner of commanding the large valves in wind trunks or 
ventils. 

5th. An automatic system for preventing all waste of electrical agents 
when not actually in use. 

Fig. 35 is a reduced copy of the drawing attached to Mr. Barker's 
English patent, dated 28th Jan., 1868. It represents the end section of a 
divided sound-board, such as would be used when two different pressures 
of wind are required where the number of stops is so great as to ne> 
cessitate two pallets to supply a sufficiency of wind. The chamber, c, in 
the wind-bar is supplied with compressed air, and is continued the whol& 
length of the soundboard ; this is to supply the pneumatic i)ower 
bellows, p p, which are all fixed externally on the bottom side of the 
sound-board, one of these power bellows being provided for each pallet. 
Immediately below the air chamber, c, and upon the fixed table of the- 
power bellows, is a small double action disc valve, d d, attached to & 
vertical rod, b. In a state of rest, as shown in the drawing, the top- 
disc valve is closed, cutting off the compressed air, and the lower one is 
open, so as to establish a communication from the interior of the power 
bellows with the atmosphere, and allowing the sound-board spring to 
hold the power bellows shut. The disc valve, D p, is actuated by the> 
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current, and by this means is made to attract the armature, tha positioii^ 
of the disc valve, d d, is reversed : the lower one being shut and the top- 
one opened, the compressed air from the chamber above mahos in and 
inflates the power bellows, which, being attached to the sonndboard 
pallets, immediately pulls them open. Directly the onrrent oeaaea the- 
armature is^ of course, released, the disc valve retama to its former 
position, the compressed air is cutoff, the sound-board spring collapses the 
pneumatic power bellows, and the air escai>e8 by the bottom diso^ or 
exbanst valve, which is now open again. 

A sound-board, therefore, with its electro pneumatio i)owor bellows, 
applied to both pallets and sliders, requires no train of moving mechanism, 
to connect it to the keyboard and draw stop knobs, however distant, but 
simply the necessary number of insulated copper wires to conduct the 
electric currents from the console, which holds the manuals, pedals, &o. 
The console thus detached from the main body of the instrument- 
contains a vast amount of accurate and beautifully arranged work. Its- 
dimensions may be compared to those of a large harmonium ; and, besides 
holding the various keyboards, it contains — first, the rocking lever- 
beneath each key, which, being furnished with copper points, plunges- 
them in mercury cells directly it is depressed, and so establishes the 
electric current; secondly, the various couplers, which i^re bars of' 
wood, on which are screwed copper springs for each note, when drawn 
by tbe knob these metallic springs press against corresponding copper 
plates, and so cause the electric current to divide and actuate the- 
additional electro magnets and pallets at the same time ; thirdly, the 
draw-stop knobs and traces, to which contacts of a similar nature are^ 
attached, and which likewise complete the circuit of the electric currenta 
to their respective positive and negative electro-magnets ; fourthly,, 
all combinations whish act mechanically on the draw-stop traces and 
other accessory movements. 

Inasmuch as that these electric arrangements are all patented, and 
in the hands for the most part of Messrs., Bryceson, it is enough that 
we give sufficient description that the principle be thoroughly under- 
stood, for should further detail be required it is easy to refer to the 
patents themselves, or the larger text-books. In fact, it is only possible 
that we can give what has been previously published on this subject.. 
But the matter is of such great importance that it becomes essential 
that all who study the construction of organs should have a dear idea as 
to how the electric agency is employed.* 



* The i^reater portion of the facts as fttAted above were read before the Society 
c( Arts, Wednesday, Deo. 23, 1868, by Mr. Henry Bryceson (Bryceson Brcs. and 
JBllle, LondOB)* 
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I It has been fonnd in relation to galvanio batteries that the wear and tear 
takes place dnring that period in which the oircuit of the cell is com- 
pleted ; and in theory, if the plates are properly amalgamated, they are 
not eifeoted by mere immersion in the exciting fluid, bat in practice it is 
alwi^ better to remove them when the battery is no longer required ; 
more especially is this found of advantage with those batteries in which a 
soliiticiii of the bichromate of potash is used. In any case when the 
aTniUgftmation on the surface of a zinc plate becomes imperfect, the two 
metals (meronxy and zinc) are inclined to form " surface circuits ** on the 
plate itself, and by this setting up of minute currents between various 
points, not only gradually decompose the plate, but, what is of far more 
importance, seriously weaken the individual action of the cell. It is a 
law worth remembering, that, when in use, thd power of a battery made 
v/p of a given number of cells i% equal to the swm of such a number of the 
weaJisst cell in the circuit. 

To effect the removal of the plates, which, if left to the memory of 
an attendant, might often be forgotten, Mr. Barker placed the jars con- 
taining the liquid on the top of a wind reservoir supplied from the main 
bellows, and suspended the plates in a frame above. When the bellows 
are blown the reservoir becomes inflated, raising the cells so as to immerse 
the plates ; when the wind ceases the reservoir gradually collapses and 
the jars sink down, leaving the suspended plates high and dry. The battery 
is not placed within the console, or of necessity in any particular portion 
of the instrument, but wherever it is convenient — generally in or near the 
organ itself. 

It may be well to mention that the usual form of battery employed is 
simple, inexpensive, and easily replenished from time to time with the 
necessary ingredients by any careful person. It does not require attention 
more than four or flve times a year at the most. Those who are ignorant 
on the subject are apt to imagine that electricity is a treacherous or 
nncertain agent, but it is obvious that chemicals of equal quality, under 
given and similar conditions, must render like results in their actions. 
Notice of any falling oS in the battery power is given by means of & 
galvanometer placed in the console for this purpose. At the same time 
it shows, whether or not the wind is in the organ, as indicated by the 
immersion of the plates. Thunderstorms or other atmospheric conditiona 
in no way affect the action of an electric organ, as earth currents are never 
utilised as in telegraphy. 

It will be noticed that in the electric key action two intermediate agents 
are employed, to make the depression of the key open the pallet in the 
sound-board, viz., electricity and pneumatics, and it might be with reason 
supposed that such a complication would tend to produce a slowness or 
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delay in operation. This has not been fonnd the case in praotice. The 
electric current takes no time that the senses can appreciate in going eren 
miles, and in the short circuit employed in organs electricity performs its 
work simultaneously with contact being made at the key. The pneu- 
matic power-bellows, unlike those used in a mechanical organ, where 
they must be of sufficient size to pull open several pallets at' once, to say 
nothing of having to move long trains of action, are now only required 
of a power to open one pallet, and are therefore reduced to such a 
size that very little compressed air is enough to inflate them ; moreover 
tHeir small and sensitive valves are in no way impeded by mechanical 
attachments. The practical result of this is that no perceptible difference 
of time can "Jpe discovered between the depression of the key and the 
speech of the pipe. This is proved beyond all doubt by the excellent 
repetition touch which is invariably obtained when the electric action is 
properly constructed, for in this respect it not only equals but far 
surpasses any mechanical action whatever. 

In most cases where organs already built are to be reconstructed on the 
electric system, it has been found advisable to apply externally a pneu- 
matic power-bellows beneath each original pallet, similar to Mr. Barker's 
arrangement, but placed in tiers, so as to get them in the same length as 
the sound-board. These are worked by the exhaust system, attenuated 
air being used instead of pressure, for the following reasons: The ribs or 
sides of pneumatic power bellows, if not made very rigid and lined with 
cardboard, are subject to being overstrained and inverted when they are 
inflated, and thus either permanently locked, open, or destroyed. If th^ 
are made of a rigidity that secures them from this defect, .they are not 
sufficiently free in their action in the treble or smaller size. By the use 
of exhaust in lieu of pressure, no stiffening of the ribs is necessary, the 
cost of manufacture is reduced, and at the same time greater durability 
and freedom from noise is attained. In the conversion of organs to the 
electric system, all *the existing mechanical action, being useless, is set 
aside, and consequently under these circumstances the expense is greater 
in proportion than where a new instrument is provided. The cost of this 
action must necessarily exceed that of ordinary construction, unless 
similar conditions are imposed, in which case comparison wiU be doubly 
favourable, when the addition of the more valuable and imperishable 
materials employed is taken into consideration. 
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The Draw-siop Action — Commutation Pedals, 

Thb term ''draw-stop action" is given to that mechanism which 
Tegnlates the movement of the sliders, and thns commands the varions 
stops or ranks of pipes on the sonnd-board. It, therefore, is necessarily 
sitoated between the claviers and the ends of the sonnd-boards. It may be 
-either purely mechanical, pneumatic, electric, or composite in its con- 
etmotion. Properly speaking, the composition pedals come nnder this 
head, as they also command the sliders collectively. 

In all modem organs the knobs which control the stops are placed 
within easy reach of the performer, and in the larger instruments they are 
usually situated on either e^ide, arranged in sets relating to the various 
departments on which they act, the couplers, or those connected with 
mechanical combination movements, being on the left. 

The earlier organs had no draw-stop action. This addition to the 
instrument was made in the sixteenth century, and it is only within the 
last hundred years that there has been any recognised method of bringing 
all the knobs of the various departments together, and within easy reach 
of the player. 

The eidgencies of position, space, &c., tend to make the mechanical 
form of this action assume various individualities in different organs, but 
there are important principles which characterise more or less every 
specimen. The usual forms'come under one of two great divisions — viz.^ 
tiie wooden trundle action or the iron trundle action. In the making and 
arranging of these the relative positions of the claviers and the sliders 
must be taken into account. The one most frequently assumed is that in 
which the great organ sound-board is immediately behind the front show 
pipes. It is quite immaterial at which side of the sliders the action is 
attached, and in small organs of one manual it is generally arranged that 
half are on one side and half on the other. 

Presuming the position above described to be taken, Fig. 36 gives an 
illustration of the wooden-trundle arrangement. Starting from the end 
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naaier the clavlera, k ia the dnw-gtop knob, appearing at the oonsol, on 
the iToiy fiue of which is engraved tha nnme given to tbe pnrtionLu set 
of pipes it oommanda. b ia the dravitop rod, to which the Imob is 
attached. TliiB rod may be of great length of only a foot or lo, aooording- 
to the distanoe ol the tmndlo from the ■"'""'■'^ Draw-atop roda aie 
nanally abont an inob thick, whether lonnd or aquaro, which ia a matter 
ot taata. The end of the rod is mottdeed to ceceive the arm a, which is 
kept in poaition by a amall iron pin. Tbia arm ia fixed at right oiiglea 
to one dde of the trnodle t. The trondlea ate aqnaie, and are made ot 
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stout wood, ihoronghlj ac asoned, for were these to warp, the alidera wonld 
be inaoentately drawn or closed. 

Each tmndla rotatea on iion apindlea fixed to it at either end, whioh 
mure in framework aoitably placed to receive tfaem. Another arm, a,, 
oommnnleates with the toaoe c, by means of a mortjae and pin. The 
traoe ia made of pine, and reaches from the lecood ana to the lower end 
of the level l, to whicb it also ia mortiaed. The lever ia of beech, oak, 
ot some other hard wood, and ia hnng on a oentro abont a third from its 
upper eitremity. The upper end of the lever is fitted into a hole in the- 
slider ; the trnndle arma a, a, have no aatoallj ^ed poaitiona, thongb the 
flrat ia always placed as nearly gn a, line with the xad as possible, and. th» 
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aeoond in a like position to the leyer ; these arms are oooasionally modo) 
of iron. 

Tlie action of this arrangement is easily understood. When it is 
denred ta bring a given stop into play, the knob k is drawn forward^ 
whkh, of oonrse, brings with it the rod b. The rod pnlls the trundle 
aan a in the same direction, and the trundle t revolves on its axis a. 
quarter of a turn, causing the arm a to draw the trace c from right to 
left. This acts on the lever l, the lower end of which goes inwards,. 
whilst the upper end in its outward course takes the slider with it» 
The reverse of this would silence a stop already in use. 

In the iron trundle draw- stop action, the trundle and arms are made 
of wrought iron instead of wood (Fig. 37 shows this arrangement). The 
trundle t is placed at the edge of the sound-board and not under it, as in. 





Fig, 87. The Iron Trtjndlb Actiok. 

the wooden-trundle action. Tho upper end n is above the level of the> 
bottom of the sound-board. The trace is entirely dispensed with by 
making tiie bottom arm a much longer, so as to reach from the draw-stop 
rod B to the trundle. The top arm a is at the upper extremity of the 
trundle, in fact, may be termed a continuation thereof, and is made to 
indine towards tho slider s, to which it is fixed by a bolt. On pulling 
forward the knob k the trundle is turned as in the first case, and acting 
unmediately on the upper arm the slider is drawn out. 

There is another action for commanding the stops, patented by Messrs.. 
Herbert and Beale, called the ** commutation pedal" movement,, 
which has been applied to small one manual chamber organs with great 
advantage. The stops are in this arrangement acted on by pedals, which 
on being pressed alter their position, whatever that may be. Thus, 
suppose in an open diapason the slide is in and the stop silent, pressure 
on the pedal at. once brings the slide out and renders the stop available ;, 
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bat should it be already out, pressing the pedal cloees the slider and 
shuts ofF the pipes. 

Fig. 38 shows the mechanism : s is the end of the sound-board, e is a 
■cQide, and j a fixed guide. The pedal is oonneoted at i by any suitable 
arrangement of rods, levers, &o., according to circumstances. The 
depression of the pedal causes the rod f to rise, and its upper end, en- 
gaging in one of the hollows of the cam A, rocks the latter on its centre B, 
and moTes the slide c ; on the release of the pedal, the rod f, which if 
necessary is weighted, drops out of /, and the roller a descending the 
incline presented by the wire e, the pedal returns to its normal condition. 
The next depression of the pedal wiU cause the rod f to engage in the 
ether hollow of the cam, restoring the slide to its original position. In 
this arrangement each commutation pedal may be connected to a single 
«lide or to several, as is convenient. If it be desired, the mechanism may 
be arranged to act on two sliders, so as to reverse them under any 
•circumstances, or it may be arranged so that, if one slide has been moved 
by hand without the other, the depression of the pedal will move the 
other in the same direction; a subsequent movement reversing both 
simultaneously. The ordinary draw-sfcop action may be retained and 
connected to the slider as usual, or to the cam, as seen at m ox n in 
Fig. 38. 

In using these pedals for the speaking stops of small one-manual organs, 
the advantage gained is, that by reason of the very slight pressure re- 
quired to alter the slide, the stops can be quickly regulated without the 
removal of the hands from the keys. It is needless to point out how 
useful such an arrangement may be for the command of couplers or heavy 
pedal reeds on large instruments, where the hands can seldom be 
spared. • 

The application of the pneumatic power-bellows to the sliders was 
naturally sugg^ested on its successful interference on behalf of the 
key action; and a moment's consideration will show that it is more 
than ever of use in moving the tight sliders, and dispensing with 
the heavy action that would make the drawing of every stop a matter 
of considerable exertion. The power-bellows are actuated either by a 
train of mechanical action, by electro-magnets, or by means of a con- 
trivance which may be termed the ''tubular transmission." The first 
arrangement is purely pneumatic, the second is compound electric and 
pneumatic, and the third is pneumatic in its principle. 

In the tubular arrangement the stop-knob at the keys moves a pecu- 
liar kind of double action valve, which places a tube, in connection 
with the pneumatio power-bellows at the end of the slider, under the 
influence of either exhaust or pressure, according to whether it is 
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dnwD oot or puhed In, tfcu obUiniiis the altantloii In tlia poiltlon 
<d tlie iMer, The tmumiiiioD tluongli the tabe, which U mtrely > 
laaieit gM pipe, a«n be eSeoted to U17 dletuioe, Mid in thli umLgomint 
all the aoinplI(mtloni attending meohuiloal moTementi ftie dlipenied. 
iriUi, Kad m eaormoni utIiib of ipaee is the rainlt. 

Th» eimple pneamktlo dnw-itop Mtion it HOompliihocL b? flxlng % 
poww-ballow* of tnffioient lii* on a rattioal boeid, >■ ehovii in fig. 
89. Tba elide to be eoted on li oonnaotod by a lerer, or other meohuiloal 
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Dt, to the tnoving pert ol the power-ballon. In the fl^fnto i^ 
will be eeen tliet thieo obembori, a, b, 0, are dmd on tbe NTene elde 
of the Tertieel table, T. TIuho ohambori commnnieate with eeoh othe^ 
hj two boloi in the paititioni between them, but thli oommnnloatloD 
Ii detetmlued by the [weltios of a donblo action ralTO, ooneUtlng o( 
m toi, r, and two dlioi, d d, with initahle leati on the partition*. 
Tba upper ohambet ie inppUed with ft preaeuro of air from bellowt oon- 
Moted witii it hf* trunk not ehown in the drawing. The otiier ohMnbeir 
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C, IiM the ^ aihansted from it by U17 eonTeuieat meuiB ; the middla 
ohamber, S, oommiuiiiifttss with the interior of tiie power-belltnra, p. 
When the double-ftotion taItb Tod, r, is pnlled down it remorm one dlan, 
d, from its aeiit on the partition of the Bnpplj ohambef , a, and oloaea 
-the bole in the exhanst ohamber, c, thereby allowing the oompzeeaed 
tur to page Hirough the ohamber, c, into the power-belloWB, P, and UinB 
-tiiroogh the rod, B, to move the aonndboard slide one way. On reversiiie 
lihe Ti^T* the wind from the snppl; chamber, a, ia ont oS, and oc 
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tieo with the eihaiut chamber, c, is eetabliahed, thereby oaneing ther 
power-bellowi, p, to eoUapse, aa shown in Fig, 39, and move tiie rod, b, 
*ud the aonndboard alide in the reverse direotion. This donble-aotioa 
Taire can be oommuided at the console either bf a tnecbanioBl 
urai^iement ot levo^a, oonneoting'-ioda, &e., by the applioation of 
eleotrioity and eleotro-magnets, as also by the tabnlor notion mtntionad 
afaoTo. It eleotrioity is employed, it ia neoessary [oc the soke of 
a introdnoe inteimediate or aooessory power-bellows. Th« 
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7 bellom ihowa at p, in Fig. 39, ia supplied b; a isptRtte din- 
Talre, v, from the anppl; ohamber, a, in oaanaotiOD Trith the nuiQ power- 
faellom, ftnd ma; be aotnated bj two eleotro-magnett!, x s. 

The mesna by irfaiob the two diatmct poattioiiB of the dooble-Mtloa 
Talve of the m^n pover-bellowa ia insnred is as tallom r The two eleotro- 
nugneta, x i, ara placed ia aaah a poaitioll that their aimatarea uan 
act on the lod, v>, aarrTing the disc-valTe, v, that admitt oompreaaed 
«» to, and diaobaigea it liom, the acoeseoiy ponrer-ballowa, p. Theao 
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aooeasoty bellow* ftre conneoted to the rod, r, of the main double- 
AotiOD valve which Botaataa the main power-bellowa tiiat moTes the 
alide through the tod, b. Thas, b; movins a, draw-atop knob at tiie 
kejB one way a oontaot ti made which oompletea an eleotrio dronit, 
and prodnoea a onrrent of electricity wbioh actaabee one electro-mag- 
net, ■, and cloaea the eaoape valve of the acceasor; bellows, j>, and at the 
aame time opena the anpply valve which allows the compreased air from 
tho chamber, B, to inflate the acoeBsory bellowa, and pnll the rod, r, of 
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fhe main donble-aotion yalve one way. On moTing the stop-knob at th& 
keys in the reyerse direction a contact is made which actuates the 
other magnet, e, and thereby alters the position of the diso-yalye, v, of 
the accessory bellows, p, cuts off the supply, and allows fhe air to escape 
from the bellows into the atmosphere. The accessory bellows will 
then collapse and reyerse the position of the main double-action yalye. 

"Fig. 40 is a modification of the aboye, two pneumatic power-bellows, 
p p, being employed in combination. These two bellows, p p, are adapted 
to the two yertical boards, t t, between which are arrang^ed the com- 
pressed air and exhaust chambers and their yalyes. In this instance 
the bellows are worked on the exhaust principle; b is the exhaust 
chamber from which the air is exhausted in any conyenient manner; 
d d are yalyes for connecting the chamber, B, with the chambers, A c> 
which are in communication with the pneumatic bellows, P P. The yalyes, 
d d, ore worked by means of the accessory bellows, p, as in the former 
instance, and the rod, b, of the draw-stop slide is shown in the figure as 
haying been drawn oyer to the right. Now, if the electro-magnet, e, is 
put in action, it will attract its armature, and draw down the yalye 
rod, Wf cut off the supply of compressed air to the bellows, p, and at 
the same time open the communication through the lower yaJye, v, with 
the atmosphere. The bellows, p, will then collapse, draw down the 
rod and close the top yalyes, d d, at the same time opening the bottom 
ones. The air from the bellows, p, will then rush into the exhaust 
chamber, b, the bellows will collapse, and thereby push the slider-rod, b, 
in the opposite direction and at the same time open the other bellows, 
p, which will be inflated from the chamber, c, which is in communication 
with the atmosphere. 




CHAPTER X. 



The Pneumatic cmd Electric Draw-stop Actions, 
Whbbb a double action draw-stop moyement with one eleotro-mag^net and 

4 

one pnenmatio bellows is to be used in conjunction with an electric signal, 
a pneumatic power-bellows is established on a fixed table, as shown in 
Fig. 41. On the under side of this table, t, are three chambers, a, b, c. 
These chambers communicate with each other and also with the atmos- 
phere by four holes in the partitions between them. This connection 
18 regulated by the position of double-action yalves, v v, composed of 
rods and discs, as before described. The end chamber, b, communicates 
through the table, t, and with the interior of the power-bellows, p. The 
diamber. A, contains compressed air, which is supplied by bellows or 
otherwise. The double-action yalye rod is operated by an accessory 
bellows, a, which, when required, is inflated by air from the chamber, 
A, which passes therefrom through a yalve, v, into the chamber, c, 
and thence to the "bellows, a. The valve, v, is controlled by the electro- 
magnet, E, caused to act on its armature by depressing the stop button 
situated near the manuals, and marked /, on the left of Fig. 41, a^d 
to the stem of the button are attached two light springs, /', which 
bear against blocks, g, formed of vulcanite or some other non-conducting 
substance. Strips of metal, /, are secured to the blocks, g, and are 
connected by the screws, h, with the electric wires which lead to the 
magnets, e, in the other division of the figure, and also to the battery, 
as shown in the drawing. The lower end of the shank or spindle of 
the button, /, is provided with a spring which will return the button 
to its original position, when the pressure of the performer's hand is 
removed therefrom. It will be obvious that every time the button, /, is 
depressed it will complete the electric circuit and will actuate the mag- 
net, E, which, by attracting its armature, will lift the valve rod, v, and 
open its valve so as to allow wind from the pressure chamber. A, to pass 
through the chamber, c, into the accessory bellows, a, and inflate them, 
and by so doing draw back the valve rod, v, and open the communica- 
tion between the chambers A and Bj bo as to allow the wind to pass 



ELECTB0-PKEX7MATIC DBAW-6T0P. 99 

into and inflate the pneomatio power-bellows, p. This action will raise a 
rooking rod, b, whioh is provided at its upper end with two shonlders, 
88. Two beU orank lerers, l l, are connected by a link motion, k, to 
the draw-stop slide, d, of the soundboard, o. The upper arms of the 
lerer, l l, are jointed to the link, k, and therefore both of them more 
simultaneously. The lower arm of the lever, l, is jointed to a slide, i, 
which is provided with a flat spring, v, the lower end of whioh bears 
against pins fixed in t3ie rocking rod, b ; the horizontal arms of the levers, 
LL, are provided with pri^ecting pins, against which the shoulders, s s, of 
the rocking rod, b, are caused to act alternately. When the bellows, p, is 
inflated as shown in the drawing, one of the shoulders, s, of the rod, b, will 
come against the pin of one of the levers, l l, and by lifting this lever will 
push forward the link, h, and at the same time will draw back the slide, i, 
and thus put tension on the spring, f. Upon the performer taking his 
finger ofF the button, f, and allowing it to rise, the electric circuit 
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will be broken, and the position of the valves, v and v, will consequently 
be reversed ; the bellows, p and a, will then collapse and be ready for a 
second oi>eration. Upon the button, /, being again depressed, the same 
operations will be repeated, but the rod, b, will, by the tension of the 
spring, F, be thrown over in the opposite direction, as indicated by dots, 
and will bring the other shoulder, s, under the spring of the other lever, 
ii, so that when the rod, b, rises by the inflation of the bellows, P, the 
link, K, and draw-stop slide, d, will be drawn in the opposite direction 
to that before described, as a depression of the button or knob, /, at 
the manual, either brings the draw-stop slide on or takes it ofF. As in 
both cases the button returns to the same position, it is necessary for 
the convenience of the player that an index should show the actual posi- 
tion to which the slide has been moved and has been left. This index 
is airanged as followti : Immediately behind t3ie button or knob (/, Fig. 
il), or in any other convenient position near it, a hole, j?, is made in the 

fi 2 
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draw-stop jamb or front board ; behind this hole works a lever, q (showo 
by dots in left portion of Fig. 41), and carrying at one end a coloured 
diao or label (g. Fig. 42). This lerer, q, is so balanced on its centre^ 
of motion that when at rest a fixed disc (r. Fig. 41), indicating that the 
slide is closed, appears behind the hole, p, the opposite end of the 
lever, q, is attached by a rod or a wire, as seen in Fig. 42, to the arma- 
ture, s', of an electro-magnet, s s, which is in connection with a battery 
and the slide (i. Fig. 41). At the end of the slide, i, there is a fixed 
block, b, made of some non-condncting material and provided with two> 
metal plates to form terminals. On the end of the slide, i, is fixed a. 
forked spring, «, so that when the slide is moved back by giving motion 
to and drawing ont the draw-stop slide, d, as already explained, the- 
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spring, 8, will be brought into contact with the terminals on the- 
block, b, and by completing the circnit, the cnrrent will pass through the 
magnet (s, Fig. 41), which, by acting on the ari^ature, s^, will draw down 
one end of the lever, g, and raise the coloured disc (Fig. 42), behind 
the hole, i, and thus indicate that the draw-stop slide (d. Fig. 41), is 
open. Upon depressing tho button (/, Fig. 41), a second time, in order to 
close the draw-stop slide, d, the slide, i, will be drawn back into the position 
shown in the drawing, and the electric circuit being thereby broken, 
the lever, q, with its disc, will fall into its original position, shown in 
Fig. 42, thus indicating that tho stop is closed. 

For a composition movement in connection with an electric draw- 
stop action, a bell crank lover, b, is connected to each slide by its middle 
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ttniy as aihown in Fig. 43; two metal springs, m s, are fixed at the 
ends of the other two arms of the leyer, b, and by the movement of 
the draw stop-slide are alternately bronght into contact with the metal 
florfiaoe of the blocks, !• o ; these metal springs, m s, are by means of 
the oondncting wire, w, in connection with one of the poles of the electro- 
magnet which works the slide of that i>articnlar draw-stop. On depres- 
sion of the knob or pedal placed in a conyenient position at the console, 
an electric commnnication is established from one pole of the battery to 
the terminals of each of the bell crank levers, b. The cnrrent can only 
pass throngh those levers which are in a suitable position. Forinstanoe, 
Tig, 43 represents the stop open, that is, with the spring piece, m, on the 
lever, b, in metallic contact with the block, l, thereby completing the 
eircnit so as to allow that sUde to be withdrawn. Should any of the 
stops of the composition be already withdrawn or closed, the lever, b, 
would be in the position indicated by the dots, and therefore the dromt 
would be broken and no effect woold be produced ; but if it be required 
to open the stops the other knob must be depressed, and the eleotrio 
onzrent will then pass to the blocks, o, and thence through such of the 
springs, 8, as may be in contact therewith (as indicated by the dotted 
lines), to the lever, b, and thence to the magnet. If, however, any of 
the stops should happen to be already open, the lever, b, would be in the 
position shown in the drawing, and consequently the springs, s, would 
not be in metallic oontaot with the blocks, o, and the circuit not being 
complete no effect would be produced on those particular slides. 
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The One-manual Solo Organ^ 

The adfrantages to be obtained by adding to an ordinary organ of one 
maTmal and pedals a seoond manual, with, say, as many registers as the 
first, are too obvious and well understood to need^enumeration. On the 
other hand, such an alteration would almost double the cost of an 
instrument, and at the same time greatly increase the amount of room 
necessary for its reception. 

Messrs. Herbert and Beale haye patented some designs which in a gr^eat 
measure impart to small organs of one manual the capabilities of those 
possessing two, and although by no means meant to supersede or even 
equal the effect of the second manual, there can be no doubt that these 
arrangfements allow solos of certain limits to be executed on the single 
manual. At the same time little or no extra space is required, and the 
cost is not increased to such a degree as the advantages gained would 
appear to warrant. The inventqps do not imply that their organ is 
intended to cope with the larger instruments, but that it is " designed 
to obtain more especially the capability of solo playing, possessed hitherto 
only by the two-manual organ." 

In describing the *' One-Manual Solo Organ " it will be found convenient 
in the first place to speak of the construction of the instrument, to 
consider next its capabilities for solo playing, and, finally, to see in what 
further respect it may possess the resources usually only allowed the two- 
manual organ, to which comparisons will be made, not with a view of 
asserting the equality of the new instrument in any particular respect, 
but rather as a convenient means of ascertaining to what extent its 
resources will compare with those of an average organ of two manuals. 

A convenient mode of describing the construction of the ** One-Manual 
Solo Organ" will be to consider it as an instrument of one manual and 
pedals, with certain additions and modifications. 

Should the ordinary portion of the instrument (hereafter, for the sake 
of distinction, termed the '' Great Organ''} contain two or three stops, 
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flme wonld be added to it one or, if more tlisn two ot three atopa, two 
Mte of apeoial pipei, eaoh set oonriBtiiig of tirsDtr-i>> pipM, ipekldng the 
aotos indimted m within the biMket muked a (Fig. 44), hot ao placed on 
HteaoimdboaidMtobe eonmumded by kaja mi ootftre higher, Uiapoaitioit 
al these ke^a being indiiAted aa in tha biaoket a. (Fig. 45). Eaoh aet 
d pipea la goremed by a d»w-knob in the nanal waj. The power and 
diantater of tone of Uiaae apeoial pipes ue oairfnllir Adapted to suit the 
ttopa of the great organ. 

The keja within Oia biaoket a. (Fig. 45], that ooramand the eitrft pipea 
are ao oonatnioted that a Terj slight force will depraaa Hiem a little, 



laux or OnblUmu Solo Oaeui. 





Tie a. Duaaui or Osx^Iunu Bow Onoui. 

witiiont in an^waj affe«tiiig the ordinary organ action. Thia arrange- 
ment, which ia called the " freetonofa," doeanot aSeot the fingering. So 
•stcsmelf light is it, and ihallow, that its addition to the real tonoh ia 
■nfflciently eligbt to be nnnotioed. The nse of this extra tonoh is to 
oanae eithir Uie playing npon, or the mere touching without aonnding, 
ot mi; one or nnmber of tha keys abara the upper limit of the bracket 
B (F<8> 44), to ailenoe all the apeaial pip«B belonging to the keya within 
tlw bracket B (Fig. 45). This is accomplished b; an arrangement of 
slidei with a novel and delioato pnenmatio action, operated by the free 
tonoh on^, the fnrther depreasioD ot non-dspresaion of the key being 
iuMpable ot affecting it. 
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By the action of a small lever, similar in design to a swell pedal, and 
marked ** Chords," this pnenmatic meohanism is disoonneoted, so that 
the silenoing of the special pipes as above described does not take 
place. 

A draw knob is provided, which, on being pnlled, doses by means of 
an extra slide the principal or other loud 4ft. stop, excepting those pipes 
of it which appertain to the keys within the bracket c (Fig. 45). 

This knob, marked '* Senza Principal," is independent of the ordinary 
Principal knob, which acts as nsnal. 

If, as is sometimes the case in very small organs, the Open Diapason or 
other 8ft. stop does not run throngh, the bass of the Hohl-flnte or Stopped 
Diapason is made to draw separately to meet the Open Diapason. But the 
actions are so arranged that if either the Open Diapason or the Hohl-flnte 
treble is drawn, the bass is drawn with it, and if both treble slides are 
open the bass is, of course, also open. If either treble is closed without 
the other the bass remains on, but if both trebles are dosed the bass 
also closes. Again, if it is desired to shut the three together, the bass 
knob only need be pushed in, which action will close the trebles also. 
In this way the advantages of grooving the bass are secured in an increased 
degree, and with a diminished cost, while the further advantage is 
obtained that the bass can be drawn without either treble to give strength 
and depth to the lower notes when playing on 4ft. stops only an octave 
lower than written. 

Exoept that the special pipes may sometimes with advantage be indosed 

in t^ separatQ swell box, nothing of importanbe remains with regard 

to the specml peculiarity of construction- in th6 ikistrunient. 

The two following specifications are ilhidtrative of ^^E^oal "one- 
manual solo organs **: 

I. 

1. PIERCED GAMBA. 8ft. 
/» tone; in »cal« and 
voice rather louder 
than optm diapason, 
1. Open Diapaaon. 8ft. 2. Principal. 4ft. 

S. Hohl-flate. 8ft. 8. F ate. 4ft. 

8. Dolciana Prin. 4ft. 4. Picsolo. 2ft. Soft. 

II. 

1. SALIOIONAL. 8ft. 

Voixsed rathfTfnll and loud, 

2. CORNOPEAN. 8ft. 

1. Op^n Diapavon. 8ft. K. >^>rincipal. 4ft. 

2. Dolciana. 8ft. 4. Dulcet. 4ft. 
x. Rnhr-flnte. 8ft. 5. Fiute. 4ft. 

4 Dolciana Prin. 4ft. 6. Piccolo. 2ft. Soft. 

5. Celestina. 4fc 7. Fiaffeolet. 2ft. Soft. 

The registers indicated in the left-hand column are those usual to a 
one-manual instrument, in this case termed the " great organ." It will 
be obvious from what has already been said that the keys within the 
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bradket A (Fig. 45), b«oome an independent mannal of the compass indi- 
oated as within the bracket a (Fig. 44), with the stops shown on the 
right of the specifications, those shown in capitals being obtained from 
the special pipes, and the rest from the ordinary or great organ stops. 

Any solo part lying within the compass of this mannal may therefore 
be played with any accompaniment ranging from the lowest note on the 
keyboard to the highest key within the bracket B (Fig. 45), except 
when the solo goes itself within that bracket, in which case the accompani- 
ment must be exdnded therefrom and kept below its left-hand boundary. 
The solo part may, of course, be given on any selection of stops from 
those shown on the right of the specifications, while the accompaniment 
will sound on the stops opposite to them on the left. 

The compass thus obtained for accompaniments is, with few and slight 
exceptions, sufficient, because in the main the accompaniment lies higher 
when the solo goes high, and vice versA, although they do not coincide 
or moye necessarily together ; and it is found in practice that the restric- 
tions as to the highest notes of the accompaniment do not lead to any 
more serious result than the occasional omission or lowering an octave 
of a note, except in passages where the solo remains low and the accom- 
paniment high. In such instances, by registering only a 4ft. stop for the 
aooompaniment, the upward limit will be raised an octave ; while by 
drawing the stopped bass the depth and fulness of tone will be retained. 

On an ozgan of two manuals a whole keyboard is, so far as the con- 
stmotion of the instrument is concerned, available for the accompaniment. 
But it is, nevertheless, practically restricted to that which can be executed 
l^the left hand ; or at any rate, the right hand only assists the playing 
of the accompaniment in rare cases and with a very considerable tax on 
the performer's skill. It is accordingly found that the " One-Manual 
Solo Organ*' affords as satisfactory a rendering of the accompaniments 
found in oratorio and other solos as the ordinary instrument of two 
manuals, and it possesses, moreover, the considerable advantage that 
the right hand can readily assist the left by playing many of the 
notes of the accompaniment in the same way that the hands assist each 
other in playing four or five part harmony. In this manner the solo 
part can Be played in octaves without deviation from a correct style of 
fingering, which is precisely equivalent to playing it on an ordinary organ 
with the manuals coupled. 

A consideration of the two specifications of the " One-Manual Solo 
Organs" exhibited, will show that as regards variety and character of 
combinations available for solo and accompaniments, these instruments 
are in some respects almost equal to the two-manual organ of small or 
corresponding size. A ''One-Manual Solo Organ," as seen in the first 
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of the spedficationB, with one set of special pipes, heaaig about on a 
IMur in these respects with an organ haying an inoomplete swell ; while 
witli the two sefcs of special pipes, as in the second speoification, this 
organ possesses almost equal resources, as regardt eambkuUum, to 
an instnunent of two complete mannals each capalde of being coupled 
to the i>edals. It should be noticed, lioweyer, that the Qne-Mannsl Sdo 
Organ has this disadvantage, yiz., that the combinations for solo are, to 
a certain extent, connected with their corresponding combinations lor 
accompaniment, as indicated by the arrangrement in the two specifications 
given, e,g,, in the second the solo combination Nos. 1 {SaUcional) and 4 
(Dulcet) conld not be accompanied otherwise than by No. 2 (Duleiona) ; 
still nsing this latter stop for the accompaniment, the solo might bo 
Tarionslj given on Nos. 1 and 4, Nos. 2 and 4, Nos. 1, 2, and 4, or either 
of these combinations with the dnloiana added, as on a two-mannsl organ 
coupled. The louder combinations, comprising both sets of special pipes, 
are, however, more suitable for use with a stronger accompaniment, e.g., 
Nos. 1, 3, and 5 to the left of the second specification, with which the sob 
might be Nos. 1, 3, 5, and 7, Nos. 2, 3, 5, and 7, Nos. 1, 2, 3, 5, and 7, 
or either of these with the open diapason, rohr-flute and celestina accom- 
panying combination in addition. These examples suffice to show the 
extent to which, notwithstanding the connection before referred to, com- 
binations for solos of various characters and degrees of loudness may be 
obtained with any desired proportion of accompaniment power. 

There is not, therefore, so much restriction on account of this, relation- 
ship between the solos and accompaniment combinations as at first might 
appear. Some advantage may be allowed in consideration of the decreased 
number of draw-knobs it is necessary to move in order to produce a 
given change in either accompaniment, solo, or both. For example, 
supposing all the stops of the instrument to be closed, to register each 
of the combinations for solo and accompaniment above alluded to 
would require the displacement of no less than seventy-six draw-knobs 
on a two-manual organ, whereas on the " one-manual solo organ " only 
forty such movements would be necessary. Since the average number 
of stops used in these combinations — twelve in number— will probably 
not differ materially from the average number likely to be required in 
solo playing, these figures may be taken as representing a reduction of 
three in the number of movements necessary on any particular or single 
instance of change in the arrangementof the stops. 

With regrard to the amount of liberty in playing a solo, the simplest 
way of putting the restrictions will be to say that in Fig. 45 from e to 
a is an ordinary one-manual instrument ; from a to c is the compass 
available for a solo ; from e to e is the space allowed for the accompani- 
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nent of cm^ boIo, but as long as the solo remaixis ahirve h, or during anj 
panse in it, tlie aooompaniment may be played up to & ; should the solo 
be xanging between h and c then the aocompaniment most be kejri: below c. 
In Messrs. Herbert and Beale's most improyed instruments, however, an 
acxaiigement has been derised which greatly mitigates the restriction as 
to aeeompaniments just stated, and also permits an increase in the solo 
compass, by enabling some of the keys within bracket B (Fig. 45), to be 
veed for aooompaniment even while others are sounding so^.o notes. 

To seonre the proper working of the pneumatic action befcisp referred 
tOy in do ecrib i ng the construction, the finger should not be remoyed from 
tiie key when a rest or other diMX>ntiauation occurs in the solo part, 
bat should be allowed to remain lightly pressing, without sounding it. 

This might be looked upon as a serious difficulty to encounter, but 
it is found in practice that this extra point in manipulation soon 
beoomes automatic, and as independent of separate attention as does 
the ordinary fingering of the keys. It must not be oyerlooked that an 
organ of this kind would be in a private house, or at most a small 
building, and that, therefore, it is more than probable that the per- 
formers would be to a certain extent familiar with the instrument ; 
whereas, if it were of a size or description to be used for public 
reoiials, &o., where various artistes are coming at random to play 
thereon, this i>eculiarity would become far more formidable. 

The amount of prei>aration required is, however, but slight, and in 
ease of a stranger taking the organ, it may be treated as an ordinary 
one-manual instrument, with some disadvantages in accompaniment. 

So far nothing has been said as to the playing of solos requiring 
portions of the manual other than those within the bracket A (Fig. 44). 
For the execution of such solos a different arrangement of the 
instrument from that already quoted is required, which will be found 
of a less successful character, since it was not thought advisable to 
incur an increased complication and expense in the construction of 
the organ for the sake of a class of compositions that would not come 
within the usual scope of a small instrument, but rather to secure 
the greatest possible disproportion between the capabilities and the 
coflt of the instrument. 

When the Principal and Senza-Frincipal stops are drawn with a 
soft 8ft. stop, e.g., the Hohl-flute, the keys within the bracket c 
(Fig. 45), become an independent manual of the comx)ass indicated 
as within the bracket b (Fig. 44), with the combination of stops Open 
Diapason and Liebligh-bourdon. Any solo part comprised within this 
small oompass may, therefore, be played with any accompaniment 
upon the Hohl-flute or other stop, ranging from the highest note of the 
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maniial down to the oommencement of the bracket c (Fig. 45) ; or 
instead of the soft 8ft. stop, one of the sets of special pipes may be 
used for the accompaniment, in which case it will have the oom{M88 
of the bracket A (Fig. 44), and the solo will sonnd on the Open Diapoaon 
only, nnless the Stopped has also been drawn. Again, both the soffc 
•8ft. and the special pipes may be used for the accompaniment, if iiis 
not of too fall a character, or when it consists of chords introduced 
between the solo phrases. It mnst be understood that in naing the 
special pipes as above mentioned, and also for porposes presently to be 
treated, the Chords lever mentioned before is to be depressed, so that 
no silencing of any pipes will occur. 

The addition of the soft 16ft. tone to the 8ft. ox>en diapason for the 
bass solo, although perhaps unusual, is not a disadvantage, aa it 
gives dignity and prominence to the air. The limited compasa avail- 
able is the real drawback to this arrangrement, although the notes 
of the bass voice below the bracket b (Fig. 44), are not frequently 
required. The inventors have suggested that in such case the muaio 4d 
the solo should be altered either in reg^ard to position, or that the aolo 
should be absolutely modified by the performer to suit the instromeiit. 
This cannot for a moment be entertained as a satisfactory prooeeding, 
but as such alterations sometimes occur in many solos, it must be 
adopted here as the only means out of the dilemma. That the one- 
manual solo organ may be of use, and gretki use, in the performance 
of such solos as are found in oratorios, &c., we admit ; but it ia not 
calculated to answer the requirements of all solos — as, for instance, thoae 
in modem organ music. Therefore, let the instrument stand as a uaefol 
improvement on the ordinary one-manual organ, to be used where thflM 
is not room or means for a two-manual instrument ; and as such it will 
doubtless appear to advantage under many circumatancea. 

In the case where one of two manuals in an ordinary instrument ia not 
complete, the one-manual aolo organ holds its own, and perhaps does more; 
but it can hardly be said to cope with the two-manual instrument. 

There is one point that should not be overlooked — ^viz., that whenever 
any discontinuation of the solo part occurs, the whole manual may be 
made available for the accompaniment by simply shutting the Prinoq^ 
atop. 

For the other uses to which a plurality of manuala may be pajbf 
such as the playing of a duet or trio with a soft accompaniment, tiie 
use of the bass in full chords on a weaker manual than the other 
parts of the harmony, &c., it will be understood that the One-Manual 
Solo Organ affords the several manuals, combinations of manuals, and 
variety of registers upon them, that have already been mentioned in 
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eomieoiioii with solo playing, bnt that, for snoh purposes, the ** Chords " 
lever remaiiiing depressed as before stated, the upper limit of the weaker 
meimal will remain at the highest key within the bracket b (Fig. 44). 

When it is required to produce the full power of the instrument it 
is effected, by using all the special pipes and depressing the Chords. 
lerer; the hands will then assist each other in full harmony playing, 
and, taking into consideration the increased proportion of stops on 
the middle notes, as afforded by the special pipes, the power approxi- 
mates to that of a two-manual organ of small size. The bass is not- 
so full as might be desired, and it has been said that this can be 
filled in at the discretion of the performer, as is frequently done in small 
two-manual orgfans, but without going so far as to comply with any such 
interference with the musiCj the one-manual solo organ will be found of 
TSrj respectable power, and if well managed fairly balanced. 

Fig. 46 shows the arrangement of the manual, draw knobs, &0.,. 
of a one-manual solo organ, such as shown in the first of the two- 
specifications. 
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Fie. 46. Position or Dbaw^evobs in One.Manual Solo Obgan. 

o drftWB the Open Diapason. 

B the stopped oass alone, or puts in o, b, and f by one movement. 
vtheHoui-flate. 
p JLtalciaoa>principal. 

Ta when drawn, shuts treble of p. ,, ^ , «^ ^^, j i 

c, when depressed, disconnects action of solo organ, and locks down iiKe swell penal. 
8, when drawn, brings on special pipes, mechaxusm, and combjsations relating to solcy 
organ. 
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Fig. 47. Divided Slidebs. 

In this instrument is an arrangement called the '' Slide Coupler ^^^ 
which in the case of the one-manual solo organ, acts in relation to 
the drawing of the Open Diapason and Hohl-flute treble, separately 
or tog^ether, but in any case with the bass, as already described. This 
(Fig. 47) is also interesting as showing the maimer in which a sound-board 
slide can be so divided as to make the treble portion of a stop indepen* 
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dent of the bass. This arrangement is not used so much as it was formerly, 
though on the Continent the practice of having half stops still obtains 
to some extent. In some cases it is nndonbtedly of nse, as we see with 
relation to the instrument now under consideration, as also any small organ. 
Fig. 47 will sufficiently explain the mechanism as used in an organ 
nnder Messrs. Herbert and Beale's patent, in any organ with an 
incomplete stop or stops. 

A is the slide of the Open Diapason to, say, tenor t ; b is that of 
the Hohl-flute, treble, of the same extent (shut) ; and o is the slide of 
the rest of the Hohl-flute (or stopped bass), opened by the coupler on 
the drawing of A ; B is the slide of the Dulciana-principal ; the spring 
D shuts the bass slide. 

The opening of the bass slide without the treble is effected by 
proTiding the (otherwise ordinary) draw-stop action of that slide with 
a locking arrangement, so . constructed that the slide is locked opm 
when it is drawn by hcmd only, but not so locked when it is drawn 
automatically as above shown. The arrangement of this locking, as 
also the details of the coupling mechanism, could not be made dear 
without larger drawings than are available. 

We do not think it necessary to give the drawing and plan of the 
«xtra sound-board, &c., required for this organ, as the whole is a patent 
arrangement, and would not therefore be of use to ordinary amateurs. 
The mechanism is most perfect in effecting those peculiarities that aze 
set forth. 

The description of this One-Manual Solo Orfran which we have given 
will sufficiently explain the means by which the cost of adding to an 
organ a second manual, and doubling the number of stops, and, as 
a consequence, the magnitude thereof, is exchanged for this novel 
arrangement, which possesses capabilities for solo playing and some 
other advantages hitherto only allowed the two manuals. The oost is 
reduced to about half that of an additional manual, and the room 
economised is so considerable that it may be said that a One-Manual 
Solo Organ takes little, if any more space than a one-mannal instrument 
of the same number of ordinary registers. 

The building of these instruments has been undertaken by Messrs. 
HiU and Son, which speaks well for their material and value as to 
workmanship. 

There seems little doubt that in places where a small organ is 
essential, and money is an object, that this peculiar and novel instm- 
ment will make the way it deserves. 
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Th$ Coupleri and 8forM<mdo Pedal, 

ImcBDiATBLT on the introdootion of the sooond manual, with tho Bepa- 
Zttte pipes and meoha&iHm within tho samo caflo as its fellow, the " copnla," 
or, M it if now called, the ''coupler," waH inyented. ThiB oonsists 
of ui action for bringing a iiecond manual under the control of a single set 
of htjn, to that bj playing on the one the effect of uHing both is produced. 
The original arrangement pulled down the corresponding unison keys of 
the Moond key-board, but since their first introduction rarious forms 
of oonpling morements haye been brought to bear. Some act from 
one olaTier to another, and others on an octaTO above or below on the 
same set of keys. A coupler that acts on the note an octave above that 
polled down by the linger on tho same manual is termed a *' Diaocton," 
and waa invented, or rather re-invonied, by Mr. Holdich, who has 
introdnoed it with great effect into his swells. If the sound-board in made 
to carry extra pipes, so as to couple the highest keys on the manual 
to notM in octave, the effect on even a small swell is brilliant in the 
extreme. A coupler is frequently made to act on the octavo above, 
of another mannal, without pulling down the unison note; by this 
arrangement the swell can be coupled to tho groat organ, not only in 
ootaves, but also sub-octaves, without increase of the unison tone. The 
various effects that may by manipulation and management be produced 
by snch an arrangement are almost endless. The power of an organ 
can be more than doubled by the assistance of a variety of couplers, 
and in these days of pneumatic action the touch is not made too heavy 
for the most elaborate execution. Occasionally the couplers that act on 
notes not in unison with those depressed are so constructed as to 
command a separate set of pallets, so that tho keys themselves of tho 
other manuals are not moved, though tho pipes speak. The most usual 
coupler met with in almost every organ is that which connects one 
mannal to another above it in unison. This would be the "Swell to 
Oreat " in a two manual instrument. 
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Until reoenilj the means prdfided to effect this oonpling' was calledl 
the " tumbler " movement. Bat a groat objection to its nse was, that if 
brought into action whilst playing on the lower maniial there was a 
tendency to throw the fingers off the keys or disarrangre the mechanism. 
These drawbacks haye been ofercome by the *< gliding" coupler (Fig. 
48). It will be seen that here the great organ key, a, has been cut on 
the upper surface, so as to leaye an inclined plane, i, which is ooyered 
with leather, and then black-leaded that it may be perfectly smooth. 
The under surface of the swell-key s is grrooyed in a like maimer, t. 
When not in action the sticker, 8 a, drops into the register, r r. The 
great organ key, a, can then rise without coming into contact therewith. 
When in action, the register, b b, is carried backwards to the position 




Fig. 48. Teb Glidustg Coxtplsr. 



it assumes to the right of the figure. The sticker, s 5, glides up the 
inclined plane, i, is raised slightly out of the register, b b, and brought 
under a button, b, and thus Hfts the swell key, s. The back part of 
the sticker is so beyelled that should the coupler be drawn when a great 
organ key is down, the sticker may raise the swell key by degrees 
without any sudden jerk. A tapped wire, w, passes through the swell 
key and legxil&tQB the action of the coupler to a nicely. 

The same contrivance is used to couple the swell or the great organ 
to the choir in unison. An octave coupler affecting notes of another 
keyboard may either be made to act on separate pallets of the sound- 
board, or by means of backfalls on the ordinary key action. In the 
former case the keys would not be pulled down when the coupler is 
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brought into play; whereas, in the latter instance, if not specially 
weighted, the notes of the coupled manual would descend. The same 
holds good with regard to the sub-octaves. 

The coupling of the pedals to the manuals is accomplished by the aid 
of rbUen, backfalls, and stickers. The rollers are required to bring 
the pedal note under that corresponding to it on the manual, and 
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Eze. 49. Thi Fxdal Coufleb. 

fUfl portion of the action being accomplished, a backfall (b Fig. 49) 
nns parallel to the manual key, A A. From the end of this backfall 
a Btidcer, c e, rises, supported in a frame, d. When the manual is not 
oonided, the sticker frame is in such a position that the tail of the key, 
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Fig. 50. SroBZAirDO Pedal. 



A, is just free, and in front of the sticker, e, as in Fig. 49 ; but by draw- 
ing a knob attached to suitable mechanism, the frame, d, is put slightly 
forward, and the sticker, e, is placed immediately under the key, A, as 
shown by the dotted lines. 

When the pedal key is depressed, the tracker, e, pulls down the back- 
fall, B, raises the sticker, e, and with it the tail of the manual key, a a, 

I 
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This samo aotion may^ used for all nnison oonpling of the pedab 
to a manual, a separate set of stiokera being reqnired for each dislinet 
clavier with which the connection is to be set up. Couplers are froqneatiy 
made to bring notes of a different pitch on the manuals in oomoeotion witii 
given notes on the pedals. Thus a oo pedal may bring down a tenor 
G of the mannal, and by so doing obtain the effect of as many 4ft. stops 
on the pedal as there are nnison or 8ft. stops drawn on the manual 
dnring the time of coapling. Another nsefol coupler is that which oauaeB 
the pedals to act on various octaves of their own davier, as when the 
cc k^ brings down the o with it, or the c key brings down the go. 

The sforzcmdo pedal is a coupler of great value. It is an arrangement 
for bringLag the power of the great organ on to the swell manual instan* 
taneously by means of a pedal. Oceasionally, where there is a snb 
and super-octave coupler acting on the swell organ, these are brought 
on instead of the great, and inasmuch as then the whole reinforcement 
is again under the influence of the ordinary swell pedal, this method is 
perhaps the better. Fig. 50 shows the mechanical contrivance for bringing 
the great organ under the control of the swell keys. This is aooom- 
plished by means of a backfall, e, which rises and &lls on the stiokar, 
/, and thus connects the action of the swell tracker, c, with that of 

• 

the great tracker, d ; the upper pin of the sticker is free, the under one 
being regulated by a button, g. On depression of the swell key. A, the baok- 
fall, E, will so act on the sticker, /, that the tail of the great organ k^, 
B, is lifted. A spring brings the pedal back into its original position 
when the foot is removed, and moves the backfall, e, from its bearing 
point on the sticker, /. 



CHAPTER XIII. 

Oompontion Pedals or Shifimg Movements, 

Wekr a oonaiderable number of stops differing in charaoter were 
placed on the same manTial, a diffioully arose in so adjusting the draw- 
knobs that they might be immediately nnder the control of the 
peifonner, in order that an instantaneous change from lond to soft 
masio, or vies versA, conld be effected. This was more especially felt 
in BmaU organs having no echo. Both Smith and, after him, Snetzler met 
ihifl defect by haying a pedal so arranged that on its depression all the 
louder stops were sOenced, and with its release were brought on again. 
As a role this pedal would take off whateyer mixture might exist, 
together with the reed, and any flue stops under 4ft. tone. The pedal 
WEB held down in a notch, and was brought back by a more or less 
powerful spring, which was made to act on the sliders that were 
in conneotion with the mechanism or on the pedal itself. Such a 
contrivance remains as Snetzler left it in the organ at St. Decuman' s, 
Somerset (vide Fart I., Chap. lY.), which in this case acts on a comet, 
seaqnialtera, and fifteenth. 

The modem composition pedals or shifting movements are an 
improvement on the spring pedal, and are attributed to the late Mr. 
Bishop. At first each pedal was constructed to perform one function 
only, i.e., to pull out or draw in a given number of sliders. These 
were termed single-action composition pedals. The spring, which, in 
the original arrangement of Smith's time, threw the sliders into their 
former position, was dispensed with, so that if a pedal drew out 
knobs 1, 2, and 3, another pedal or the hand was required to replace 
them. These single-aotion movements have been entirely superseded 
by the double-action pedal, which finds a place in all modem instm- 
ments. These are so constracted that each pedal not only draws 
out given stops but at the same time pushes in all others, so that 
by a single movement the organist is sure of obtaining one individual 
combination, whatever the condition of the sliders may have been 
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previous to the transitioii. Snpposiiig three pedaJs to act on the sliders. 
of the great organ ; if all the stops are in, and the first pedal be 
depressed, the diapasons and principal would be drawn ; on the action 
of the second pedal, the metal flue stops up to the fifteenth would 
be added with perhaps a thin mixture, the third pedal would bring on 
the fuU mixtures and reeds. If all the stops are drawn and thfr 
first pedal be pressed, all stops except the diapasons and principal would 
be silenced. 

As a rule, organs of moderate size are now provided with at least 
four double-action composition pedals acting on stops of the great 
manual, the first giving a soft organ of, say, stopped diapason and 
duloiana, the second rising to the principal, the third to the small fine 
stops with the quint, and the fourth commanding the full organ. It 
is also usual to have three or more of these pedals acting on the swell, 
especially where there are many stops in this department. In large^ 
two-manual instruments it is more than ever necessary to have well 
arranged composition actions, that the choir and soft organ effects can 
be promptly brought to bear ; in fact, these movements in a great measnze 
palliate the absence of a choir manual for soft accompaniments, thongli 
the advantage of the extra clavier for solo effects needs no comment. 

The shifting movement has been appUed lately to large organs in an 
extremely useful manner. Under each manual, and well within reach of 
the thumbs, are placed a number of buttons acting by pneumatio 
agency on the sliders after the manner of the composition pedals. 
The mechanism, as far as the pneumatic arrangement is concerned, 
is a modification of that in use for reg^ulating single sliders (vide 
Ohap. IX.) The advantages of this plan are manifold ; for not only 
is a mere touch sufficient to rearrange the stops, but the performer 
has each button in sight, and these being immediately under the 
manual they influence, there is no tendency to confusion of relationship. 

The ordinary mechanical shifting of the sliders can be effected in so 
many ways that each builder chooses a method in accordance with his 
surrounding work; and it is here again frequently a matter of the 
individual peculiarity of an instrument that will decide which is the best 
mode of procuring the desired result. Fig. 51 shows a very useful form 
of action. The sliders, s s, s s, are attached by the armlets, a a, to the 
rods, r r, B B, which are fixed so as to revolve on their axes. The crank, 
c, is connected to the rod, r r, and by the projecting irons, p p, acts also 
on B B. When the pedal, p, is put down the rod, r r, is turned forty-five 
degrees, and the sliders, s s s, are thrown in, whereas the rod, b s, 
is forced forty-five degrees in the opposite direction by the projecting/ 
irons, p p, and the sliders, 8 8 8, are drawn out. 
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The rods ore of iron, and therefore take little space, bo that a 
number may be fixed dose under the sliders ; another pedal wonld, of 
oonrse, aot in the same manner on different sliders. This action is 
ugnally placed on the opposite side to the single draw-stop mechanism, 
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80 that the position of the slides is reversed in appearance, and those 
which project from the soundboard are silent, whereas those that are 
apparently shnt are open. 





^ 



a 



Eio. 52, WooDiN Shutbbs. 



There is a deyer way of adapting composition action without additional 
ooimeotion with the sliders, though it can only bo added to organs 
with the wooden trundle draw-stop action, unless the iron trundle ia 
specially oonstruoted to receive it. 
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A zod of wood (b. Fig. 52), is fixed to ilie upper anii,a» of tiie ordiiuay 
tmadle aotion, and, numing aoroBs the organ under the sonndboazd 
or in a conyenient position, is allowed to rest on a beam, b. On the 
rod, at suitable internals, are fastened two blooks, h &, wbioh are 
pushed in either direction by arms, from iron rods above, goremed by 
a pedal, as in Fig. 51. It is sometimes an advantage to add this actkni 
to an organ to avoid interference with the sliders themaelTes, whidi 
in old organs are often too short toe further attachments. 

The composition pedals are usually placed in a row immediately aboT» 
and in front of the ordinary i>edal k^s. Sometimes th^ may appear 
at the sides. They are, as a rule, so arranged that those acting on the 
great organ are to the right of the ones which affect the swell. It 
is much to be regretted that no order has been fixed as to the side on 
which the loud or soft pedals should be always placed, so that now one 
builder places the soft pedals where another places the loud. We have 
found that in the majoriiy of later organs these pedals increase in 
power from left to right. 

It would be impossible to give all the shifting actions used by builden. 
Circumstances have from time to time suggested many forms of this 
mechanism to meet peculiar cases, and the ingenious artificer will neret 
be at a loss to find a way of making cranks and levers, squares and 
rollers, subservient to his desires. 




CHAPTER XIV. 



The Tremulcmt cmd Swell Pedal. 

Sbox a Tery early period in the hietory of the organ the tremulant, 
under varions formi, has been known and ntilised by bnilders. Loose- 
more put a ''shaking stopp" in the organ he built for Sir George 
Trerelyan. Seidel speaks of the *' Tremolando ' ' as imitating the * * sobbing, 
sighing, and trembling of men;" and the introduction of some suoh 
effect in the early organs was not uncommon. On the other hand, it is 
only recently that the action has assumed a guise which renders it 
nsefnl in modem compositions. Originally it was an extremely noisy, 
clumsy, and unsatisfactory affair. In Loosemore's organ it affected 
only the lowest octave of a reed stop which met ** the trumpett," and in 
the organs of the serenteenth century it was of a coarse and harsh quality. 
Praotioally, therefore, the tremulant was of little value and gradually fell 
out of use, until, having been revived and improved by the French, it 
is now generally found in modem organs, and when judiciously and not 
too frequently brought into play, it is of great use to the organist. 

The trembling is brought about by an apparatus that agitates the 
wind in its passage through the wind trunk. This action, therefore 
oan be introduced into any or every department of an organ, but it is 
found of most service in conjunction with delicate stops in the swell. 
There are several methods of constructing tremulants, but they ore all 
more or less on the same principle. Fig. 53 represents one form which is 
frequently used. The whole arrangement is fixed on the side of the 
wind trunk. The wind passes through a hole into the reservoir, B B, and 
tfaenoe through an orifice in the slab, s 8, into the tremulant, T T, 
this having an aperture, closed by the pallet, p, which is held in place by 
the screw c. To bring it into action the screw is turned half round by 
means of draw stop or pedal mechanism attached to the arm, e. The 
pallet, p, being raised, the tremulant, t t, also rises, but is at once 
repelled by the spring, i, which is arranged to exactly balance the pressure 
of the wind within the tremulant. The continual battle between the wind 
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pressure and the spring oanses an osoillation, the rapidity of which can 
be accelerated or retarded by moving the weight, w, attached to a bar on 
the tremnlant. The vibration thus set np is imparted to the speech of 
the pipes. 

In many large instmments a tremnlant is made to act on the choir 
organ, in addition to one on the swell ; frequently also only certain suitable 
stops are in connection with this action, such as soft reeds, &o. The vox 
humana, for instance, is now seldom used without the addition of the 
tremulant. 

There is a great deal to be said for and against the universal adoption 
of this accessory. We think that, used in moderation, it has a pleasing 
effect, and in soft interludes of a few bars' duration it appears to advan- 
tage. Unfortunately, many performers get into a habit of using this, as 
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well as the vox ccelestis and such exceptional registers, more than is 
either justifiable or pleasant. We often notice that the harmonic flute, or 
any such piquant stop a small organ may contain, is used ad na/useam by 
inexperienced or young players ; but this cannot be urged as an argument 
against the appearance of any such stops in the instrument. The same 
holds good with regard to the tremulant ; and as the latter is by no 
means an expensive item, we see no valid reason why it should not appear 
in any organ, except those small instruments used only for accompani- 
ments. It is true that attention is occasionally required to the adjustment 
of the weight and the free action of the pallet ; but this is of so simple 
a nature that the organist can easily overcome any such difOloully that 
is likely to arise. 

The crescendo and diminuendo effects of the swell are produced by 
the opening and closing of shutters, in describing which it will be neoea' 
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sazy to revert to the original ** echo organ," of whioh oar modem swell 
ifl the offspring. The ** echo " oonsisted of several stops on a separate 
flonndboard, enclosed in a box, and commanded by a distinct clavier* 
rarely if ever extending below middle C. In the year 1712 Jordan im- 
j^roved upon this by inserting into one side of the box a sliding shutter, 
and the term " nags-head swell '' was given to this arrangement of what 
was then known as " the swelling organ." But there were many draw- 
backs to the contrivance, for, though the shutter was balanced by weights, 
like the sash of a window, it yet required considerable force to start 
it, and when once moved, it was difGloult to command its position by the 
fbot with any degree of certainty. It is to Green that we owe the 
Venetian swell, which took its name from the resemblance it bears to the 
Venetian shutter. That builder not only effected this improvement, but 
he fully appreciated the value of this dex>artment of the organ, and 
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Fig. 54. The Venetian Swbll*box. 



increased the compass, as low in some cases as gamut G, for until his 
time the swell never went further than fiddle G, or at most tenor E. 

The Venetian swell has been adopted in many forms. In the majority 
of cases it is usual to have the front of the swell-box divided into 
horizontal shutters, as shown in Fig. 54, so constructed that they remain 
dosed unless influenced by a pedal, connected therewith by a more or 
less simple mechanism, generally a lever. When necessary the^ shutters 
are balanced by a weight, which takes the burden from the performer, as 
it is esse9tial that they should be commanded without the least effort on 
his part. If the shutters are made too narrow, the sound is more or less 
impeded ; but again, if they are made too broad, they become unwieldy 
and are also apt to cast. 

In order to produce a more effective crescendo, it was suggested that 
one set of shutters should be placed within another, and by suitable 
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appUaaioes they were opened in racoesBion, bnt the idea has been abandoned 
on aooonnt of the oomplioation neoessary for the small advantage gained. 
M. Cayaill^ Oolle usee vertioal shntters, which are kept tight by a spring ; 
in some oases he has enclosed the whole organ by snoh means. Mr. Hill 
inyented an ingenions device, which has been adopted in the organ in 
Westminster Abb^y, and answers very well. He so oonstmcted the shatters 
that they should open both ways, i.e., half shonld open inwards and half 
outwards, and thus a more pronounced tforza/ndo can be produced, and 
less impediment is left to the egress of sound when the swell is entirely 
open. 

The swell box should be coated with thick brown paper, and then glue, 
in order that it may be thoroughly air tight and keep in the sound ; it 
therefore follows that if a number of pipes are speaking within the enclosed 
space, the pressure occasioned might become suf&cient to affect their pitch. 
This dif&culty has been met in some cases by inserting a tube like a wind 
trunk into the back, or some convenient part of the swellbox, the outlet 
of which is in some remote chamber or on an external wall. To prevent 
the admission of a colder atmosphere, or the deleterious effect of damp 
through the tube, a valve is placed at the end, which on the opening of the 
swell shutters immediately closes, but remains open on their release. But 
the exigency has been overcome in a far more scientific and satisfactory 
mahner by Mr. Willis, who in large organs places the bellows supplying 
the swell within the box, so that the wind is continually taken from the 
enclosed space, and thus all undue pressure is at once relieved. 

Under all circumstances, when the organ is not in use, the swell shutters 
should be left open, the pedal being hitched down in a notch made to 
catch it ; the reason for this is, that if the swell be shut, and the tem- 
perature on the outside changes, the pipes within not being subject so 
immediately to a similar variation, would not be affected as their external 
neighbours, and so would not be in tune with them. Pipes to go together 
should be kept under similar conditions, so that on no account is it 
advisable to subject one portion of an organ to influences not common to 
the whole. Beneath the lowest shutter of the swell-box there is placed 
a movable panel for access to the reeds, which necessarily require most 
frequent attention, and are therefore placed in a position to come within 
reach of the reed-kmfe. The flue pipes are gained either by a door, or 
a sliding board on either side the swell-box. In large swells passage 
boards are arranged as for other portion^ of the organ, with an entrance 
door at the back. 

If the swell is a great distance from the console, as in the case of 
electric organs, or where there is much weight to be overcome in oi>ening 
the shutters, it is advisable to bring pneumatio agency to bear on the 
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Itrer ; uid it will be obyioas that a power capable of opening a nnmber of 
lUden at onoe will be mffioient to perform the part here required. The 
lite Afr. George Cooper, organist of St. Sepulchre's, Snowhill, had a 
oonneotion set up with the chair on which he sat, so that on leaning back 
the swell was opened. We are not aware that this contrivance has been 
oarried ont in any other instrument; indeed, it appears clumsy, and 
neoeesitates a back to the organ stool, which is not found advantageous. 
Lutrnments of one manual, for chamber use, are sometimes entirely 
•nolosed in what is called a " general swell.' ' Some builders deprecate 
fbeie, but there appears no sort of objection to this addition, for it 
giTOB farther scope to a small organ, and the shutters can be fixed open 
under ordinary circumstances. 



CHAPTER XV. 



Material far Orgom Pipes, 

In the first chapter of Part I. we mentioned that oigan pipes were 
made of lead, brass, and copper; and again, in Chapter YI., we went on to 
say that they had been formed of alabaster, silver, and pasteboard, but 
we cannot do better than once more quote Seidel, who, in a brief 
paragraph, says that '* gold, silver, brass, copper, alabaster, glass, olay, 
and even paper' ' have been nsed for this purpose. Dom Bedos states that 
occasionally diapasons were constructed of ivory instead of wood. The 
very early writers on the subject fail to mention wood, so we must conolude 
that the few pipes required were all of some metal. 

In the present day pipes are constructed either of wood or metal ; of 
the former it may be observed that pine, cedar, deal, and mahogany have 
taken the place of oak, pear tree, and maple. It is admitted that oak 
is a first-rate wood for the purpose, but the expense of working it has 
almost, if not entirely, excluded it from the workshop. We saw how 
careful Father Smith was in the selection of his material, and in these 
days the same caution is necessary. Where knots are absolutely unavoid- 
able, they are glued over and covered, or they are entirely removed and 
their places blocked. There is a great deal of old wood work still extant 
by the early builders. Thus, in one of Loosemore's organs the pipes are 
still in first-rate condition ; and, again, in Hereford Cathedral there is 
a stop diapason on the great organ, and the bass of a similar stop in 
the choir, by Harris. So much advance has been made in the art of 
voicing that in modem building wood has gradually given place to metal, 
for almost any degree of tone can now be produced from pipes of the 
latter material. Therefore, under ordinary circumstances, only a very few 
stops, if any, are made of wood throughout their entire compass, if we 
except the larger stops of the pedal department. It is usual to coat the 
interior of wood pipes with thin glue, that all the pores may be filled and 
the quality of tone by this means enhanced ; and, further, many builders 
red-size their pipes on the outside. 
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Of all the metals that have been used in the mannfaotnre of pipes, 
Kngliflh tin stands pre-eminent. Strange to say, the Grerman builders 
of the eighteenth oentniy discovered its value before it was appreciated 
in this country. Seidel speaks of a compound of English tin and lead, 
which a translator has graphically described as pewter. Within the last 
ibirty years tin has gradually become recognised as by far the best 
material of which pipes con be constructed. There are various foreign 
tins in the market, and they have all been utilised for pipe making, but 
none of them equal our own in value. The reasons that combine to 
place this metal in such esteem are manifold. The specific gravity of tin 
is 7*3, whereas that of lead is 11*3, but not only is tin lighter than lead 
but it is less pliable, and need not, therefore, be made so thick, so that it 
is capable of retaining its own weight for an indefinite period. It is 
again sufficiently tough to withstand the action of the tuning horn without 
Qilitting, and this is an advantage that can hardly be overrated. In point 
of ajypearance there is no comparison between this and any other available 
metal. It does not lose its lustre in ordinary temperatures in either dry or 
mout air, and is able to resist the attacks of carbonic acid and other 
noxious vapours arising from the use of gas, the presence of a large 
audience, &o. Tin does not so easily corrode at the i)oints where the 
pipes come in contact with the raokboards and upper boards as do other 
metals, but it is a mistake to imagine that it entirely ignores the action 
of the ordinary acids. Another advantage that is of great importance 
rests in the superior resistance which tin offers to changes in temperature. 
It is not subject to the same degree of expansion and contraction as load ; 
pipes, therefore, of tin keep well in tune. 

There is some difficulty in joining the seams of pipes of pure tin, so that 
almost all builders, as a rule, use a very small quantity of alloy — 
generally lead— even in their purest work. A distinction is made between 
" tin " and ** pure tin." The former term has been used for any propor- 
tion where the alloy does not exceed a fourth of the entire substance 
in weight. The g^reat drawback to the general adoption of this metal 
has been its high price as compared with the others; at the present 
moment it is lower than it has over been, though it is still far more 
expensive than lead. 

"Spotted metal" is the name given to a compound of tin and lead, 
in the proportion of one*third of the former to two-thirds of the latter. 
It is so called because on the cooling of the sheets after casting blotches' 
" rise ** on the surface, and give to them a mottled appearance. This 
combination has been in use for many years, and is still held in g^eat 
repute, and is to be found in the works of almost every modem builder. 
If any other proi)ortion of the metals be used, these patches do not appear,. 
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«o that the reputation that q;)otted metal has gained ia owing io the fwt 
that it oarrieB on its face proof positive of the percentage of tin it oontshis. 

" Metal" is a term used in the trade for any compound of tin and lead. 
The proportions are arbitrary, it therefore is impossible to rely on tins 
title as definite or distinctive of any class of materiaL 

Lead has been largely used in the manufacture of organ pipes. It 
is now seldom if ever found without some proportion of tin or other 
metal being mixed with it. The objections to the use of pure lead are 
principally on account of its great weight. Being soft, it mustneoessanly 
be of considerable thickness, and the body of the pipes then beoome so 
heavy as in course of time to crush their feet ; in some instsnoes enoogh 
iK> displace the languid, and frequently sufficiently to affect their speeoh. 
If used in* reed work it will sometimes cause the whole tube to bend 
•over at the socket. The Germans occasionally made their metal wodc 
of lead, and in some of the remaining specimens of the old English bmlden 
lead pipes are found that have quite crushed their feet. This ia the ease 
in the organ at Chelmsford, by Orang and Hancock, where almost all the 
lower octaves of the flue stops have suffered. Lead is oxydised in moist 
air, and therefore does not retain its brilliancy in our climate. 

Antimony has been used in conjunction with lead, as also has- 
« type metal," and although the addition banishes the necessity for great 
thickness of pipes, the mixture is so brittle that it is apt to split at the 
top after a few tunings ; sometimes reed pipes of this material have 
been known to break off altogether. 

Zinc has of late years been turned to great account for the larger 
pipes, those of the 32ft. octave beiog frequently made of this metal, as 
also are the pipes in the pedal department of large instruments. It is 
cheap, light in comparison with lead, its specific graviiy varying from 
6*8 to 7*2, and it is sufficiently tough and hard to obviate the necessily 
for undue thickness. Lastly, it is not affected by damp or change of 
temperature in any very marked degree, and therefore pipes of this 
material stand well in tune. 

The foregoing metals and compounds do not under similar conditions 
produce the same tone, and a word must be said here on this subject, 
as far as it may be influenced by material. The experienced voicer has 
more at his command than is generally supposed, and there is not so 
much depending on material as on shape, calibre, voicing, and weight 
of wind, combined. Nevertheless, two pipes of equal proportion, and 
voiced in precisely the same way, would produce different gradations of 
tone, and, all things being equal, the following may be taken as generally 
admitted facts. 

Pure tin produces a somewhat piercing tone, unless allowed an 
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afpeoiaUy light wind, and therefore, where thie is not required, a oom- 
ponnd oontaining lome proportion of lead is need. Spotted metal gives 
a full round tone, and is superior therefore in this respeot to tin, at 
•ay rate, for the large soale flue work. Lead wants the brillianoy and 
ring of the foregoing materials, and is somewhat dull. Other mixtures 
may be said to vary according to their composition. 

Zino is only nsed for the larger pipes, and when well voiced possesses 
a vezy grand fall quality of tone, and is in every way fitted to the pur- 
pose to which it is applied. The thickness of the metal has also some 
inflnanoe on tone, and it is found that the thicker the substance of a pipe 
Is made the more round and satisfying is the effect produced. 

Good or bad pipe material can be detected in a number of ways. The 
ezparienced ^ye needs little to assist it. Dark blue looking pipes usually 
hare a preponderance of lead. Lead pipes, again, when tapped with 
the nail give a dull sound; they will soil the hand or a white hand- 
kerchief if rubbed, and they are easily scratched. The reverse of all 
this is noticed in tin work, and spotted metal can never be mistaken. 

▲ groat deal depends upon the choice of metal in building organs. We 
repeat that the voicer holds the tone and the speech almost entirely in his 
hands, but durability and actual lasting worth are dependent on the 
metal chosen. Spotted metal is always advisable, and we think that it 
is a mistake to imagine that much is gained by having a higher percen- 
tage of tin in metal work than is hero obtained, except for special 
registers, as choir salicets, orchestral oboes, gambas, &c., and stops of 
■harp intonation. 

For an accurate description of the way in which the metal is worked 
up we must refer the reader to larger works on the subject. Dom Bedos 
enters fully into this subject, and gives some very interesting engravings, 
which show us that little alteration has been effected since his day. 
Suffice it to say here that the metal is cast in shallow troughs into 
sheets a little thicker than the actual calibre required, and having been 
planed smooth after cooling, is cut into strips of a suitable width. The 
way in which wood should be prepared was described in the first chapter 
of this division, page 40. 
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CHAPTER XVI. 



JHjferent Forms of Orgam P^es, 

Obgan pipes are diyided into two grreat classes, viz., " flue pipes " and 
" reeds." Flue or month pipes are dependent for their sonnd on the 
vibration of air within their body or tnbe. The greater the nnmber of 
these vibrations the more acute is the sonnd produced, and conversely. 
The celeriiy of vibrations depends upon the length of the column 
of air within the pipe.* One column half the length of another 
makes twice the number of vibrations in the same time, and one 
column double the length of another makes half the number of vibrations 
in a like period, i.e., provided the diameters and weight of wind, Ac., 
are equaL The effect of ** stopping a pipe," or closing the upper end, 
is to decrease the number of vibrations by half, so that a stopped pipe of 
given length produces the same sound as would one twice its length if 
open. The lowest note appreciable by the human ear as a musical sound 
is produced by sixteen vibrations in one second, and is the note given hj 
the 32ft. open pipe, viz., c c c c ; the highest note we can distinguish is 
produced by sixteen thousand three hundred and eighty-four vibrations 
per second, and its musical name would be c^. Some idea of its pitch 
may be gathered from the fact that it is four octaves above the highest 
note of the foundation tone of the Regent's Park organ, or no less than 
ten octaves above the lowest note c c c c. 

The vibrations are set up in organ pipes by forcing the wind through 
a narrow passage or ''wind way" behind the "lower lip" (▲, Fig. 55), 
so that on emerging the stream is split by the ''upper lip," b, some 
gpoing inside the pipe and the rest escaping. The opening between the 
lips of a pipe is called "the mouth;" that portion below the mouth is 
called " the foot," c, and all above " the body," d. The reed pipes, on 



* This is not absolutely the case, but praotically it oomes to this as far as organ 
pipes generally are ooncerned. 
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the oilier band, do not depend upon the length of their tube for the pitch 
of the aonnd they produce, but upon the vibration of a metal tongue or 
"reed," a further description of which, as also of the individual parts 
of flue pipes, will be found in the next chapter. 

Pipes have varied in design and shape ever since a distinction 
in tone or calibre of sound became appreciated or attainable ; and 
by referenpe to old works on the subject we find that the early 
builders were fully alive to the advantages gained by variation of form. 
which affected the tone of the registers they employed. The engravings 
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in the work by Dom Bedos show us that the main features of the stops 
then known and used differed in no very marked degree from similar ones 
of the present day. Fig. 56, ▲, is a reduced copy of a Stopped Diapason 
taken from the above-mentioned work, and it points to a care and finish 
that would bear comparison with modem achievements. The (German 
builders of the last century were given to constructing pipes, especially 
reeds, of very curious form, of which b and o (Fig. 56) are specimens ; 
B represents an Apple or Button Begal, a reed stop now no longer used, 
the pipes of which were very short; o is a '* Bear's Pipe," described 
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as ''a reed of soft ixitonation.'* The tabes varied in form throughout 
its bompass, and some of them are said to have resembled in shape 
the Vox Humana in the Temple organ, by Father Smith. 

In the present day pipes may be divided into the following groaps, 
having reference to outline : 



Wood 



rOpen. 
IStoppc 



1. Four-sided. ^.,.< Half-stcpped. 

I Stopped. 

8. Three-Bided ».« ") 

8. Pyramidal SOren. 

4. Inverted pyramidal ) 

{rOpen. 
5. Oyllndrioal -{Half-stopped. 



Metal 



1 ^ 



6. Oonioal ^ 

Inverted cone 

ConiciJ. with bell , 

Inverted cone* with bell. 



e) 



(.Stopped. 
Open. 




A a c a £^ 

Fie. 57. Vabious Fobms ov Wood Fifes, 

There are a few nnoommon pipes whioh escape this list, but for all 
praotioal purposes it is sufficient. For convenience- of description we 
shall follow the order above taken. 

Four-sided pipes are invariably of wood, and are, as the table shows, 
divided into three groups — open, half -stopped, and stopped. 

Open pipes of four sides (Fig. 57, a) are to be found in almost any 
organ ; in small instruments they frequently form the bass of the Open 
Diapason, and some of the flute work is constructed of these, as also 
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is the OlaribeUa. The Open Diapaaon, 16ft. on the pecUJ, is always of 
iliia ahape when made of wood. 

H^'Hopped four^ded pipes (Fig, 57, b) are by no means so oommon 
as the foreiroing. They are dosed at the top by a stopper, through which 
a small hole is bored, or a tabe inserted. Some Antes are of this deeorip. 
tioii, and the treble of the Stopped Diapason is oooasionally so made, 
but the praotioe is not extended to the larger pipes in any instance. 

Biopp^d pipes cf four aides (Fig, 57, o) are to be seen in all old organs, 
and in nine-tenths of the modem ones. Th^ resemble the open in shape, 
but are dosed at the top by a ping, c. The Stopped Diapason is nsnally 
of this kind, and in the smaller instmments the bass of the Doloiana, 
Vid-di-Gbunba, or any soft stop is often continued bdow tenor o with 
these pipes. The Bourdon is always made after this pattern, except in a 
lew modem instmments, where it is of metal. The Double Diapason, 
unless otherwise specified, is also always made of this shape.' 

Three-aided pipes are comparatiyely rare, and appear to have no special 
adraatage oyer those of four sides. Messrs. Forster and Andrews have 
plaoed one' in the organ they erected at Halifax. 

Pjframidal pipes (Fig. 57, d) occur as the bass portion of the conical 
■tope, as, for instance, in the case of the Gtomshorn. 

Inverted pyramidal pipes (Fig. 57, e) are much used for the large reeds, 
eapeoially in pedal organs, where the tubes of the 16ft. and 82ft. are 
naually made of this shape when not of metal. The Bombarde in the 
organ at the Pro-OathednJ, Kensington, is of this description. Sometimes 
8ft. reeds are so constructed, an instance of which occurs in the organ 
built by the late Mr. Hill for the Wesleyan Chapel, Poplar, where a 
Baaaoon on the choir is of this character. 

OjflMidrical pipes form the staple of all organs whatsoeyer. They are 
marked in the table as being of wood and metaL This is so in point of 
fact, though we may dismiss the former by saying that now-a-days, only 
zardy in Germany is a delicate kind of flute made of wood in this shape. 

Open cyJMi^dricai pipes (Fig. 58, ▲) go to make up by far the majority of 
stops on an ordinary organ. The Open Diapason, Principal, Fifteenth, 
and all Mixtures and mutation stops are of this type. The Keraulophon, 
Dulciana, harmonic stops, and some of the more delicate reeds, as, for 
instance, the Vox Humana and Clarionet, also belong to this group. 

Hcblf'Stopped metal pipes (Fig. 58, b) are not uncommon in English 
organs. A small tube is made to pass through the ordinary stopper. 
The French stop, * * Flute k ch^min^e, ' ' takes its name from this peculiarity 
in make. Some of the dd metal flutes are also found of this form. 

Closed cylindrical pipes (Fig. 58, o) are not nearly so common, for 
until recently builders haye used wood in preference to metal for the 
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CHAPTER XVII. 



Ctmgtrmeticn of Pi^p9s, 

To undentead thoronghly the Tarions porta of a pipe, it is eswntial to 
master the prinoipleB on which the sonnd depends, and to appreowte tiie 
Bereral fonotiona performed by each indiyidnal portion, in order that 
the desired result may be brought about. 

It was seen that flue pipes were dependent for their sound on the 
Tibrations within their bodies, and, going a stdp further, these yibrations 
are set up by others which occur at the mouth. The mouth itself, there- 
fore, is only a means to an end, and is not essential to the sounding 
of a pipe per $e. This is demonstrated by allowing a small stream of 
hydrogen to bum in an open tube; the combination of this gas witii 
the oxygen of the atmosphere sets up a series of vibrations within the 
tube, which produce a musical sound in accordance with its length. In 
organ pipes, when the air is forced through the " wind-way,'* the stream 
is directed against the upper Up. This *' sheet of wind," as it is termed, 
is under sereral influences. The air that comes out of the mouth of 
the pipe, in passing upwards, causes a draught underneath with an 
inward tendency ; now, the sheet of wind from the wind-way is exposed 
to this from the outside, whereas the walls of the pipe guard it from the 
opposite direction, and therefore a Tarying pressure is caused, the air 
within being insufficient to counteract the inward draught, the sheet 
of wind gives way momentarily, but being the stronger, immediately 
supersedes, and thus a continual oscillation is set up, and is oommuni- 
cated to the column of air within the pipe. It must be distinctly 
remembered that the pipe itself does not vibrate. If it did, the calibre 
of its material would alter the pitch of the note produced ; but such is 
not the case, the quality of tone and not the pitch being only aifected by 
this circumstance. 

An interesting exception to the above is observed in connection with 
four-sided pipes, that whereas in these the backs and fronts remain 
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motioiilefls, tiie sides are snbjeot to considerable Yibration. The reascm 
tiiat a dosed pipe piodnces a tone equal to that expected from an open 
one twice its length, is that the oolnmn of air within the body has to 
pass up to the top and dovm ngcuin before it cm make its exit, and is 
therefore in reality as long again as the pipe which contains it. 

It is fonnd in organ pipes that if they are made yery narrow in 
proportion to thdr width of month they do not speak the note apparently 
natural to the length of body, but thcootave, or some other " harmonic," 
the reason of which is that the vibrations at the month are too rapid to 
oorrespond with those that the tube requires ; the column of vibrating 
air, therefore, at once splits into two divisions, and renders the note 
natural to the lengths into which it has been forced to divide. 

This is again exemplified if a pipe of ordinary dimensions is overblown, 
the tendency is then to increase the velocity of vibrations at the mouth, 
and an harmonic sound, consequent on division of the column, is the 
result. M. OavaiU^ Coll has introduced harmonic stops into the organ 
and utilised this law. He accomplished the 
perfect and rapid speech necessary by boring 
a small hole about the middle of the body 
of narrow scale pipes, constructed for the 
purpose ; an equal division of the column within 
was the result, and the desired octave was pro- 
duced. It is due to M. Coll to give him all „_ .« Z I 
praise for his inyention, and his practical apph- 
oation thereof, but many years previously Sir Frederick Ouseley had 
worked out the idea and written privately on the subject. 

In point of fact, all flue pipes are constructed on the same principle, 
and have the same component parts, but the differences of shape and 
material have led to a distinction in nomenclature. Besides the ** body," 
« mouth," and ''foot" described in a previous chapter, a metal flue pipe 
contains a ** languid" or "language " (Fig. 59) ; this is a flat piece of 
metal that is placed immediately over the foot, within the mouth; it 
is soldered firmly by its sides and back, having no other support ; it is 
of thicker calibre than any other portion of the pipe, its solidity and 
stability being of the utmost importance. It presents in front a straight 
edge, which is parallel to the Ups of the body and foot, and this edge 
forms the bac^ boundary of the "wind-way," which is the opening 
allowed between the languid and the lower lip. Any movement of the 
languid would at once alter the direction of the sheet of wind, and seriously 
affect or altogether stop the speech of the pipe. This is why the strength 
of the languid is of such great importance. 

Metal flue pipes are often furnished with ''ears," and in the case 
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of MBM itcvpod Knd haU->topped pipei theyua 
importuue. Hiej ue laid to ka^ the wind togvther, ma it ware, aiid 
4iteot it more cunIt ■gaiaat the appec Hp. Th^ an tiwnfere MBfol 
where ft i^ miv ba " «at high " >nd tiiera is aaj tm tlu^ the wind 
mnyiicit "naoh." lit iomeoaaa*, eapetdftllyinold wo^pipeeare tooad 
"bj Ions MI* made for that pnrpose ; in ordinal; open Sne pipe* tbegr are 
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■mall, and add a neatnsie and general flniah to 
ttopa in sight. 

Wooden fine pipea are made on predeel; the Bame principle aa an 
thoaa of metal. Bnt their shape haa neaeaaitated aome modlfioalion of 
partionlar parta, and henca a distinot nomenalatnre has apmng np in 
lelatlon to these pipe*. The "bo^" is a rectangular tube, the erosa 
aeetion ot which is nsoall; oblong ; at the lowec end it ia oloaed by the 
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"block " BB (Fig. 60), which takes the place of, or rather is, a modified 
kngnid. This block is cat deeply to form the "throat " t (Fig. 60). 
Both the throat and block are oovered by the <* cap " c (Fig. 60). The 
wiiid*waj is formed by the npper end of the cap being bevelled away. 
The " foot " is a short tabe which acts as a support to the pipe, and 
ooodnots the wind thereto. 

The month of a wooden fine pipe is made by diacontinning the front 
of the body, above the block, and bevelling off the front of the surface s 
(Kg. 60). The npper edge of the cap forms the lower lip, the space 
between it and the edge of the front is the mouth. 

Pipes of wood are sometimes made with a languid instead of a block, 
eepeoially if they are of great size. 

Occasionally wooden pipes are constructed with inverted mouths (Fig. 
61), in which casd the front of the block must project as far as -the outer 
surface of the pipe-front, and the inner surface of the front of the pipe is 
bevelled instead of the outer. Double^mouthed pipes are sometimes to 
be found in German organs. Th^y are said to give a greater body of 
tone, but th^y have not often been used in this country. A kind of Vox 
CoBlestis has been constructed on this principle. The mouths are pre* 
oisely similar to those of the ordinary pipes, but each pipe has two, one 
in front and the other behind. 




CHAPTER XYIII. 



The Beeds. 

It luM been seen in a preyions ohapter fhot pipes were classed into two 
great diyisions, viz., the "fine pipes" and "reeds.*' Haying in the 
last ohapter described the parts of the former, we wonld now premise 
of the reeds that it is to them we owe the great ridhness in the fnll 
organ. They have a sonorous and fall body of tone that is yery nsefnl 
in abnost eyery oombination or kind of music, espeoially accompaniment. 
It is the delicate reed that produces the V<m Hwnana effect with sndi 
fidelity. Except by means of reeds we could not imitate to a nicety all 
the old wind instruments, not eyen omitting the Sackbut itself. The 
Bassoon, the Ohoe, the ClaHonet, the Clarion, the Horn, the Trombone, 
the Trumpet, and the Cornopean are all not merely names of stops, 
but, if the pipes are properly yoioed, almost identical with the instru- 
ments they represent. 

It is difficult to determine the exact period at which reeds were first 
introduced into the organ, but some idea of the antiquity of this form of 
pipe may be gathered from the fact that they are found in the Chinese 
mouth-organ or Cheng, the origin of which is lost in antiquity. In 
Europe, Begals, consisting of very short pipes with metallic reeds, are as 
old as Charlemagne at least. The (German builders were yery coarse and 
rough in their reed work, indeed, it may be confidently stated that 
however the old builders of the seventeenth and eighteenth centuries 
excelled in the production of fiue-work, they by no means came up to 
the present condition of things with regfard to the reeds. Perhaps the 
old specimens that we find in the organs of the last century have suifered 
more than their neighbours of the fine class under the infiuence of 
repeated and rough tuning ; but the beginning of the present century 
saw the introduction of a refinement in the making and the voicing of 
reeds that was new to the builders of that date. 

Green did a gn^eat deal to further the advancement of reed voicing, and 
was perhaps the best workman up to his own date in this department. 
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There sre three kmds of reeds in nse, two of which are fonnd generally 
in organs, the third not being often need in this country. The "open 
reed *' gives a greater body of tone to the tube, and is louder than the 
other varieties. "Olosed reeds" admit far less wind, but are more 
broad in the tongue. This is looked upon as a drawback, inasmuch as 
dost is frequently lodged under the tongue and prevents the proper 
speech of the pipe. 

The " free reed " differs essentiaUy in the manner in which the sound 
it piroduced. It is found very usrful for the larger stops on the pedals 
4u great manual. A reed pipe does not depend entirely upon the length 
ci body, or tube, for the tone it produces, but upon the length of the 
vibfating tongue, which oscillates against the reed and admits a certain 
amount of wind to the tube. To produce the best 
quality of tone the vibrations of the tongue on the 
reed and those of the air within the tube should 
be equaL The shape of the tube, its width, &c., 
has somethingto do with the character and quality 
of tone produced, but the pitch is entirely deter- 
mined by the length of the vibrating portion of 
the tongue. 

Beeds are made up of two distinct portions, 
''the body," ortube, and *< the block." The block 
k made up of <<the boot," "the reed," "the 
tongue," *' the wedge," and " the tuning wire." 

The boot, b b, Fig. 62, encloses and supports 
the block, and has also to bear the entire weight 
of the tube T, which in the smaller pipes is soldered 
in, and in the larger ones is supported in a socket 
fixed to the block. The boot also conveys the 
wind to the speaking part or reed, and is therefore 
analogous to the foot of the flue pipes. The 
block, ii L, supporte the reed, b b, the latter 
being firmly fixed into position by a small wooden 
wedge, w. The reed itself is a hollow tube, 
slightly conical, the larger end below, and dosed. 
There is a portion of the reed tube out away, so 
that ite section throughout would appear 
shaped, and it is over this cut and against the edges thereof that the 
tongue T, which is a thin plate of brass, curved slightly outwards, 
vibrates. The length of the vibrating portion of the tongue is of the 
utmost importance, and this is regulated to a nicety by the tuning 
wire, z, which holds the upper portion not required in action firmly to 
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the reed. Tli||i wire passes oat of the block upwards, and the end is 
hooked, so that it may be more easily refiTokbted by the reed knife. 

Originally the blocks were made of box-wood, turned, but now they are 
all manufactured of metal, oast, and worked to the required shape. 

In the case of the " free reed " the tongue does not vibrate a^oMiat 
the edges or on the reed itself, but is allowed to pass between the 
slit and yibrate by reason of its own elasticity. These reeds are softer 
and less harsh than the beating reeds, and do away with all the rattling 
that is frequently so apparent, especially in the lower notes. It has 
been erroneously stated that a reed yibrates only half as many times to 
produce a given note as would the air within a flue pipe. The error is 
due to the fact that the tongue only hits against the reed as it fl*i<»l*^ 
each vibration ; in other words, it can only make one audible hit on 
whichever side the reed may be. 

The tubes or bodies of the reeds are formed as are those of the 
metal flue pipes, any additional bells, &c., being added after the tube 
itself has been cast and put into shape. It is always advisable to 
make the narrow and lower end of a reed tube much thicker in propor- 
tion to the upper part, for these pipes are liable to bend over by their 
own weight, and in some oases th^y have been known to snap oS ; this 
latter, perhaps, was owing to the bad composition of the material, 
probably a too great proportion of antimony, or type-metal. 

In practice it has been found that the tone of a reed is made much 
more smooth if the tongue is allowed to vibrate on leather. Many 
organ builders prefer to use this in the lower portions of almost all the 
reed stops, excepting, perhaps, the loudest. The practice is frequently 
adopted in relation to the lower octave of the Bassooni or even the 
Clarionet y and there is no doubt whatever that there is a great amount 
of richness added to the quality of the tone. There is a considerable 
objection, however, to the universal adoption of this practice ; the 
slightest change of temperature, or damp, is apt to pucker the leather 
under the tongue, and then the pipe has to be attended to by an 
experienced voicer, to remedy the inevitable mischief that would accrue. 
In the provinces, therefore, or, in fact, at any distance from the 
builder, it is advisable to do as much as possible without the addition 
of leathei;. 

Messrs. Bryoeson Bros, and Ellis have lately been constructing some 
remarkably fine specimens of reeds, which they have placed in the new 
organ in St. James's Hall. In these the tongues are broad, thick, and 
play upon wood. The lower notes of this arrangement are of a depth 
and richness that is quite unusual, and they seem to have got rid of 
all the rattle and roar usual in very large reeds. 
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Pitch — Nomenclature of the Keys, 

The pitoh of tiie flae pipes is determined by their length, as nvas explained 
in a previona chapter ; but the pitoh of reeds depends entirely on the 
length of tongue. The longer the tongne the lower the note, and vice 
versd. At first it might appear that the tnbe of a reed stop conld be 
entirely dispensed with, but the oharaoter of the tone is determined by 
the size, oalibre, and length of the tube nsed. To produce a thoroughly 
'perfect tone, it is necessary that the vibrations of the tongne, and those 
^thin the tube, should exactly correspond ; it therefore is a matter of 
extreme delicacy so to tune reeds that this result be brought about. The 
Bhape of the tube also has considerable influence on the character of 
'the stop ; thus for a loud commanding tone we have a wide tube, as in the 
Pasanne, whereas the Trumpet, Horn, and Oboe decrease in width. 
The peci;diar nasal speech of the Vox Humana is produced by having the 
tube half the speaking length of the tongne, but of the full breadth. 
Thus 0-0 would have a full length reed, but a tube of only 4ft. in length, 
of cylindrical shape^ like the Olarionet. There are many reeds of delicate 
tone, as for instance the Oor Anglais, that depend on the shape of the 
iabe for the peculiarities of their speech, the thin tone of the Olarionet is 
produced by a small scale cylindrical tube. The size and shape of the 
tongne has of course a good deal to do with the character of tone pro- 
duced. A thick tongue of brass, and broad in proportion, produces a 
sonorous tone. A long thin tongue of an aUoy of brass and copper gives 
the delicate tone peculiar to the Oboe, and such soft stops. To sum up 
the government of reed effect, therefore, pitch is determined by size, 
tsalibre, and length of reed ; chwracter, by size, shape, and length of tube. 

In speaking of the standard length of organ pipes, it is well to remem- 
ber that the foot is not taken into consideration, as that portion merely 
acts as a support and windway, and in no wise affects the pitch. 

Pipes assume a variety of sizes, more especially in the flue class, the 
longest is 82ft., the shortest three-quarters of an inch. 
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When talking of the length of an organ pipe, reference is always 
asBnmed to the length neoessary to prodnoe the required sonnd in theory. 
There are, however, many inflnences that bear on the practical sonnd of 
a pipe, which canse it to vary slightly from the theoretical length neces- 
sary to produce its particular note. Take for instance the note 0, this 
should require in theory a pipe 4ft. in length. If, howevery that pipe be 
subject to a heavy wind, it would blow sharp, and require a longer tube ; 
if, on the other hand, a slight wind be applied a shortened tube would be 
necessary. The outline of the pipe, iia shape, &o., would also have 
some little influence with regard to length. While on this subject it is 
perhaps well to mention, that outside or show pipes are almost always 
made rather longer than is necessary for their tone, and a portion of the 
back of the tube is cut away or slit to eif ect the increase of vibration. 
Therefore the pipes of almost any flue stop can be made to act as show 
pipes, without disflguring the appearance of the instrument, or sacrificing 
the character of the stop used. 

The nomenclature of levers on the key-board, or notes on the scale, is 
a matter of the deepest importance to all those who would master the 
organ, and in this instrument, more than in any other, is it necessary to 
define clearly the name of any particular note in the compass. The old 
English compass and nomenclature differed from the modem or German 
method not so much in actual range as in the standard notes or starting 
points. And since we have universally adopted the C, or Cterman nota- 
tion, it will be unnecessary to minutely go into the obsolete terms 
relative to the notes on the keyboard. A cursory glance at the old notatioa 
will be sufficient to explain those names that we still retain. 

Formerly there was a stave of eleven lines, and if, in accordance with 
our modem fashion, we wrote the compass of that stave, it would stand 
from the first line in the bass clef to the fiffch line in the treble. This 
was the old gamut.* 

As this was extended downwards and upwards, the notes represented by 
similar letters in different octaves were distinguished by the kind or 
number of letters used. Thus the double or lower octave was sig^nified 
by capitals as G G, and the higher octave by A A, or A, a, a, a. We 
retain as landmarks the notes caJled gamut G and middle 0, their 
positions in our scale being shown in Fig. 63. 

Middle is so called from its position in the old stave of eleven linest 
where it appeared on the middle or sixth line. Some notes were named 
after instruments that commenced their compass with such note, as toit 



* The word gamut is derived from the Greek, y Qamma, which represented the first 
note in the scale ; ut signifies that it was first, hence GammapUt or Gamut. 
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Instaiioe, tenor C, the lowest note of the viola or tenor Tiolin ; fiddle 
O, lowest note of the yiolin. 

T3ie following table will give the name of each C that is to be fonnd, 
with the siie of the pipe that prodnoes it ; from which it should be dear 
that with a fonndation or 8ft. stop, the actoal sounding compass of a fiye 
ootaTe k^board wonld be from to 0^ in altissimo— altissimo being 
the term used for notes above the modem treble scale s — 

Length of pipe required. 

0000 (foarc.) S2 feet (largetfe made.) 

coo (threeo.) 16 „ 

CO (double c.) 8 „ 

(tenorc.) « 4 „ 

01 (middle c) t „ 

ct (treUec.) 1 „ 

c8 6 ixiohes. 

0* 8 „ 



<* ~ U It 

4 M 



o6 I M OmuUeet made.) 



is obyiously the proper note from which to commence, as it is the 
first of the natural scale. All octayes, or more properly septaves, are 
named as the commencing C of each set, for instance, we should speak 

i^ in. c' in alt. f in. c.^ in alt. 

4 : -u "^ ^S^ve. higher. 

3 in. c* in alt. — _ * 

6 in. c' in alt. ZI = l= 

1 ft Treble c.* "^ 





Fiddle G. 



— _ "^ gamutT>. 4ft. Tenor C. 

IZ zz 8ft. ex. 

"crSve. lower. "25^1oco. 
Saft.CaCC. i6ft.C.C.C. 

Fio. 63. Position or Notbb oh thb Scale. 

of the doable or C octaye, tenor, middle, or treble octaye. Again, all 
notes in an octaye are also marked and named after the principal of the 
C which conmiences the octaye. Thns notes immediately following tenor 
are marked simply D, E, F, &c. ; those after middle C^ as D\ E>, 
F, Ac. 

With the aboye before ns we can then name not only any note in the 
keyboard with aocnracyi but also any sound that is produced by either 
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stop either above or below the apparent limit of the keyu themBelves* If, 
for example, we speak of the note it would mean tenor C, produced 
by an open 4ft. pipe. With a foundation or 8ft. stop we shonld have 
the note in its proper position on the keyboard ; but there is no key for 
the note C C C on the manuals, this being the sound produced when 
pressing the C C key with a 16ft. stop in use. In the same way we can 
specify a note octaves above the upper limit also. The value of 
thoroughly mastering this point with regard to organ, or indeed any 
music, is obvious, when it is remembered that by means of such a 
notaticm each musical sound has its own particular name, and can 
therefore be definitely described, apart from either the musical scale or 
the keyboard. 



CA3 




CHAPTER XX. 



Scale — Classification of Stops, 

Obgan pipes are not only influenced by their length with regard to the 
tones they produce, but, more or less, by their breadth also. The breadth 
of a pipe is called its scale, and when a pipe is made broad in proportion 
to its length, it is spoken of as havuig a ''full scale," or, if narrow, as 
being '* small in scale ;** for instance, the larger Open Diapasons would 
be of large scale, whereas the Dulciana is a small scale stop. 

Scale has not only a great deal to do with the quality of tone produced, 
but it also affects the length it is necessary to make a pipe for a given 
note. Thus, if a scale is large, a pipe decreases somewhat in length, and 
vice versA. 

It has been seen that a four-feet pipe, if stopped, produces an eight- 
feet tone, and these pipes are classed into stops that are said to be of an 
eight-feet tone, and. as a rule, whenever we speak of a stop as an eight, 
four, or sixteen feet stop, we mean that the pipes produce tones in 
aooordance with such lengths, not necessarily that the pipes themselves 
are of that length. But that confusion may not arise, it is often found 
better to say that a stop is of such and such a tone. Thus, a Bourdon 
in a small organ may be mentioned as being of a sixteen-feet tone, when 
it is understood that pipes are merely eight feet in length, but stopped 
at the ends. 

Different builders are in the habit of making their stops of particular 
scale, and it is thus that so much character is found in organs, perhaps 
having identical stops, from the hands of different masters. Again, it is 
the successful blending of scales that makes up that harmonious whole 
in the full organ that at once stamps an instrument. It is, therefore, 
impossible to give figures for the proper scale of any individual stops. 
Indeed, such a fixed law could not exist. Take, for example, such a stop 
as a Dulciana. Here we have a delicate soft tone, that is required to be 
subdued and of gentle quality ; put a given scale into a large hall organ, 
and it answers admirably; put the same scale in another similarly 

L 
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labelled stop, in a small chamber organ, and yon have what might almost 
stand as an Open Diapason, differing slightly in quality, but oertainly 
snflBlciently lond. 

Taking middle as a point, the scale of an Open Diapason should 
range between 6in. and Sin. ; that of a Dnloiana from 4in. to 5iin. 

With regard to the reeds, the size of the tongne has so mnoh to do 
with the tone prodnoed, that it mnst be borne in mind that the length of 
pipe only modifies the tone, and does not alter the pitch. Thus a 
Clarionet is short, only a little more than half the length of theory ; the 
Trombone taking a mnch longer tnbe for a corresponding note. 

Stops may be classed into Whole Stops, Half Stops, Incomplete Stops, 
and Repeating Stops. It is clearly understood that a stop is a set of 
pipes that run in order from the one end to the other of the clavier. If 
this set runs entirely through the keyboard, the stop is said to be a 
whole, or, technically speaking, a ''through" stop. If, on the other 
hand, it discontinues at any portion of the keyboard, it is said to be a 
half stop, or if not so much as that, an incomplete stop. Bepeating 
stops are of two dasses ; those that are made of necessity, as the smaller- 
sized Mixtures ; and those that are so from economy, as, for instance, 
where a pedal stop repeats its lower notes on an upper octave to save 
the expense of extra pipes, or, on the other hand, to cover the gap that 
would be occasioned by an entire absence of pedal. 

All the foundation, and a great many, if not all, the stops of a really 
good organ should be through stops, but it sometimes happens that space 
or economy has to be studied ; and then, in smaller instruments espe- 
cially, the bass of one stop is made to act for the treble of one or more 
that should, strictly speaking, be separate. Thus the bass of the Stopped 
Diapason is very frequently made to do duty as the bass of a Dnloiana, 
or any soft stop. This practice, if not carried too far, may not do much 
harm, but when overdone it tends to weaken the lower octaves of an 
instrument considerably. 

Half Stops, properly so called, have practically gone out of fashion. 
The older builders were in the habit of diving almost all the stops of 
an organ, and labelling one half treble and the other bass. For 
instance, you would find '* Stop Diapason Treble," and " Stop Diapason 
Bass." This was useful in g^iving a greater variety of trebles to a bass, 
or basses to a treble, but was very misleading, if, when speaking of the 
number of stops possessed by the instrument, the aggregate number of 
draw knobs was calculated as the guide. But another kind of ha\f stop, 
which, perhaps, is of a more legitimate character, is where a set of pipes 
either ceases altogether, or meets another set of a different quality. 
Snetzler, as well as many other old builders, would make a Comet in 
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the Treble meet a Sexqnialtera in the bass, and these were cUffer^it 
stopB, inasmuch as the intervals of their composition differed. 

Short 8topg may be more frequently nsed with credit than the so<^salled 
half-stops, for if, in imitating an instmment, it is found that the limit of 
such instrument is reached at a given point, it is certainly fair to halt 
there, more especially so in large organs where a fourth or solo manual 
exists. 

The word stop has been, and is still, rightly used to mean any power 
-of change that an organ may possess, so that those knobs that command 
ooupling movements, Tremulants, &c., are termed ''stops.*' These are 
classed as accessory stops, but, as a rule, builders are now placing them 
under the general term *' accessory movements.'* 

The so-called size of an organ stop is determined by the lowest note 
produced by it ; thus, if a stop produces the note CCC when the lowest 
Tnanual key is pressed, it would be termed a 16ft. stop, whereas if the 
note C were produced, it would be termed a 4ft stop, as it is assumed 
that the pipe that gives the tone would be 4ft. in length ; but it may so 
happen that it is a stopped pipe that is in question ; still, the stop would 
be called after the size of tone, but the word tone, properly speaking, 
should not be omitted in speaking of the stop — ^f or example, if a Stopped 
Diapason is spoken of, it is called an 8ft. stop, because the CC key 
produces a note that should be produced by a pipe 8ft. long, but we 
know that in this case the tone is produced by a 4f t. stopped pipe, so we dis- 
tinguish a dosed or Stop Diapason an 8ft. tone stop. In general language, 
it is fair to say merely that such a stop is 8ft. or 4ft., as the case may be, 
for it produces the tone of such a length ; and that is the groAt fact of 
which we must never lose sight. It is very important always to be accu- 
rate in this matter, for the casual mention of a stop as of such a length 
may bring about dire results to one playing, should it not be understood 
that the tone is alluded to, and the actual length of pipe ignored. It 
must be remembered that if a stop does not run through, but ends, for 
instance, on tenor C, it then would be spoken of as a 4ft. or 8ft. stop, 
in accordance with what the sound would be {/ carried down ; thus, a 
tenor Oboe is an 8ft. stop, for if continued to 00, the 8ft. tone would 
be produced on that, its proper key. 

Stops are classed according to the kind of work in them, the three 
principal divisions of flue stops being the Diapason work, the Covered 
work, and the Flute work. The Diapason work, otherwise called the 
Pri/neipal work, includes all those stops that are opea, such as the 
Principal, Fifteenth, Mixtures, &c. The covered work takes in all pipes 
dosed at the top ; the Stopped Diapason, therefore, comes under this 
head, its name notwithstanding. The flute work includes all that would 
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not be olassed with the two former, as the half stopped sets, the Flnte 
proper. Qamba, Claribellaj Flageolet, and all stops open, bnt not 
eylindrical, are among the Ante work. 

There is another clas|ification of stops, not according to their form, 
but according to the tones they produce, and here we come npon terms 
that are most important to master. There are ** Foundation " "Jtf«^a* 
Hon,* * and " Compownd stops,** Foundation stops are those that give a 
note corresponding to the key pressed ; this does not mean that every 
foundation stop gives the 8ft. tone on the CC key, but that when the 
00 key is pressed, some note is sounded. So that a foundation stop 
may be of 32ft. or 2ft. in tone size. Thus, if the tenor key is pressed 
and 0' in alt. is the tone produced, the stop would be a foundation stop. 

The Mutation stops, on the other hand, do not give the sound corre- 
sponding to the key pressed, but some harmonic thereof, as, for instance, 
a fifth or a third. If tVe former, they are Quints ; if the latter, they are 
Tierces, They may be of any length,that is, may sound an octave above 
or below a foundation stop, as the case may be. The early introduction 
of mutation stops into the organ was touched upon in Ohapter I., and 
their utility is in accordance with some of the most interesting laws of 
acoustics, of which some explanation will be found in the succeeding 
chapter. Compownd stops do not give any one sound to a note, but a 
combination of two or more ; they are of great use, adding brilliancy to 
the tone of the full organ and reed work, and act again in accordance 
with the above-mentioned laws. 



CHAPTER XXI. 



Mutation Stops — Mixtures. 

Of all the attributes of the organ there is none that is of bo much 
importanee, or gives to the instrument snoh character, as the mutation 
stq;>s. It is to these that we owe the brilliance and brightness of the 
full organ, as well as the grandeur that has placed this instrument so far 
abore' any rival. It will not be surprising, therefore, to find that, in 
using these compound and mutation sounds, we are following Nature'ii 
laws, and not in any way drawing upon art to bring about these 
-effects. 

If the bass string of a Violoncello be vibrated, other sounds besides 
that proper to the string may be detected. These subordinate tones 
are found to take a particular position with regard to the original or 
ground tone of the string itself, and they have been termed ha/rmonies. 
In point of fact, harmonics go on in theory to an almost indefinite 
degree, but there are certain of them that are sufficiently prominent to 
the ear to become part and parcel of a sound produced by a string. The 
position of these is fixed and invariable. Supposing, then, the ground 
tone to be C C, the first natural harmonic would be the octave or the 
note C, the next in progression would be the fifth above the octave, or 
the note G, the next would be the octave again, i.e., CS the next the 
third above that, viz., Es then would come GS and again C. It is difficult 
«t first to understand that when the C string is vibrated all these 
sounds are produced, but such and a great deal more is the case ; for 
these harmonics not only go on progressing on the same scale, but 
each harmonic has in reality its own harmonics, so that in theory there 
if no limit to the number of sounds produced by the one string. 

The full explanation of these attendant sounds would require far more 
epaoe than we can devote thereto; and for their further and minute 
development we must refer those interested to the text books on harmony. 
But it is necessary to explain that when a string is vibrated, say, by the 
bow, it does not move regularly from end to end, and thus set up a given 
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nnmber of oscillations of air to prodnoe one particular sound on our 
tympana, but splits np into a nnmber of diyisions, each of which acts as 
would a separate string, and vibrates on its own aooonnt, in addition to 
its Tibration as part of the whole string. It is to these divisions of the 
string that we owe the harmonic sounds, and it must be carefully noted 
that the length of these divisions is always invariable, %,&,, in their 
relationship to the whole stadng. As only a few of these sounds are 
actually appreciated by the human ear, it is only such that we have 
either to provide against, or provide for, as the case may be. The 
following scale shows all the harmonics it is necessary to notice, others 
follow in corresponding ratio, but these are the principal. Kow, on 
looking at these notes on the scale, it will be foimd that the mutation 
stops of an organ exactly correspond with the position assumed by^ 
these sounds. The ground tone being 8ft. 0, the first harmonic is 
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represented by the Prineipal, the second by the Twelfth, the third 
by the Fifteenth, and the fourth by the Seventeenth or Tierce, the 
fifth by the Octa/ve Twelfth or LaHgot, and the last by the Octave 
Fifteenth. All that it is necessary to do, to bring the organ dearly 
within these laws, is to substitute for the vibrating string a column of air 
within a pipe, and remember that such column is governed by the same 
rules with regard to its total vibration and vibrating divisions. 

Kow, if we were to draw all these stops and produce all these sounds, 
for every note we used on the Open Diapason, the effect would be simply 
discord, and utterly unbearable. But it was never intended that artificial 
harmonies should be so used. Nature has suggested and produced thes^ 
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■onncU as Bubordinste and attendant on their gronnd-tonee. And in 
using a simple Diapason Stop, Katnre has done enough for herself to 
satisfy our ears. But if, on the other ha&d, we deepen the tone hj adding 
a 16ft. and manj other 8ft. stops, 4ft. tones are wanted to brighten 
these. And supposing that we have only a number of 8ft. and 16ft. 
stops in use, we have a heajy and almost dull droning. All the 
natural harmonies sre subdued. The waves they are trying to pro- 
duce are, as it were, conquered by the ground waves of the principal 
tones, they have no power of penetration and do not reach us, save 
in a blurred and confused sound, which adds heaviness to the general 
eifect. But if we assist in adding these tones to our others, the effect 
is almost magical. Then the natural harmonics are reinforced, they find 
a strong wave sound of their own calibre, produced by the pipe of 
their own vibrating length, with which to blend ; and they then all 
come together to the fore, and are able to fill up Nature's proper 
intervals, and the result is that we have an effect that would be produced 
by one grand pipe or string of the loudness and calibre of the combined 
foundation stops. It would be, of course, impossible to get one pipe as 
loud as a fuU organ, and by the combination of many to produce such 
strength of tone the harmonics get mixed. But combine, also, these too, 
and the then result is beautiful in the extreme — in fact we have a 
natural sound with its proper attributes. 

In small organs it is unusual for these combinations to craw separately 
under their proper names, and then, as a rule, the Tierce and La/rigot are 
combined with the Octave Fifteenth, to form a Mixture ; again, the Fifteenth 
and Oetiive Fifteenth are sometimes together as one stop, and are named 
from the French ** Doiiblette,*' It will be observed here how very 
necessary it is to have the length of pipe on the draw-knob as well 
as the name ; for instance, a pedal Quint to 16ft. stop would be twice 
the length of the manual Quint to the 8ft. stops. 

The necessity for these compound mutation stops being established, we 
must determine the most convenient as well as the most suitable manner 
in which they can be practically applied. But first as regards their 
nomenclature. The old Continental *^ Sexquialtira** was a stop 
containing a Twelfth and Tierce; this then forming the interval of a 
sixth, received this appropriate name. Sometimes an extra rank was 
added, which occupied a middle position, and was in fact a Fifteenth, 
so that on the C key, the combination would be 00, G, 0*, £P ; occa- 
■ionaUy the position of the two original ranks of a Sewquialtera was 
reversed, that is, it was made to consist of a Tierce and Octave 
Twelfth, so bhat then a third being the interval, the stop was named 
under these circumstances a " Tertian." But a better name for com- 
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pound stops of this kind is *' Mixtwref" which takes in almost any 
combination, and at the same time is not confined to any partionlar 
nmnber of ranks. It is always well to specify on the draw-knob the 
kind of Mixture it commands, nay, this is absolutely necessary for 
proper combination ; we therefore qoalify the term by the prefix ** FuU ** 
or "Sharp** as the case may be, alwiQrs also givmg the number of 
ranks. 

To thoroughly appreciate the action and uses of these stops, it is 
necessary once more clearly to define their object. They are here, then, 
to corroborate those harmonic sounds that Nature has herself suggested. 
In making artificial assistants for these sounds, therefore, we bare to bear 
in mind what combinations may be necessary in yarious positions in 
the scale to bring about natural results. But a strange anomaly here 
is noticeable ; it is found in practice that, to produce that roundness 
and completeness that the mixtures should bring about, it is advisable 
to greatly exceed in strength the sound of some harmonics to the almost 
total suppression of others, that is to say, if we only enhanced, say, fifth 
soxmds, as apparently nature would have us, we should fail to have 
the brilliancy we desire, whereas, if we overstep her limits, and have 
pronounced fifths, &c., we produce a result at once satisfactoiy and 
beneficiaL 

A practical difficulty seems to arises at the outset, viz., if we start a 
Muetwre on the C key, having, say, a composition of 19th, 22nd, and 
26th, how can the pipes be made sufficiently small to carry out that com- 
bination to the top P But, fortunately, it is not necessary to go through 
the whole scale with the same proportionate relation-HBuch a proceeding 
would be absolutely against the dictates of Nature ; for instance, if the 
C key be sounded with an Open Diapason, there are heard the harmonics 
of the^^, octouoes and thirde, &c., and to corroborate these properly a 
three rank m/ixtvre should be used ; a passage then is brightened and 
cleared. If the same three rank Mixture be used higher in the scale, 
say from C\ then it is over bright in comparison with the bass — ^that 
is to say, the bass octave, giving naturally more harmonics, requires 
more Mixture in proportion than the higher octaves, so that while a 
fifteenth and twe^h would amply satisfy a treble passage, that in 
the bass portion requires a three or even four rank Mixture; in 
other words, it is necessary to produce by Mixtures only those sounds 
that Nature wants, and, as she gives us a more complete set of 
hannonics in the bass, so we require more mutation in that portion of 
the instrument. 

This has brought us to the point of ** breaks " in the compound stops* 
Thoy are required both scientifically and practically, and the only ques- 
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tiion to be dedded, is therefore what bveaki ihonld oconr, and where thej 
should be plftcod. 

Seeing that at certain pointa in the aoale, higher rank lonndi die a 
natural death, it may be thought that the rank in a Miatur$ represent- 
ing that sonnd, ihonld be allowed to die oat alio, and that the rest of the 
stop might be oontinned apwards without the lost harmonic. But in 
that case the bass portion of an organ would have many moro pipes 
sounding than the treble, and the latter would then bo weak in 
proportion. Therefore, when it is unnecessary or diiBoult to continue a 
rank of pipes further, they are brought back an octave or a fifth, and 
so the power is balanced. The great rules to be observed in the 
construction and rearrangement of Miatwr$ ranks are, that there be 
always a preponderance of the foundation tones to the harmonics— that 
the larger pipes exceed the smaller in number — that there be always 
more fiifte&nthi and prmcipdUi than twelfthi, i.e., that there be always 
more fifteenths than nvtieteenthe, more prmci^aU than twelfthtf more 
jpfifMi/pale thaxLfiifteenthH, 

There is no fixed place as to where these ranks should be broken, but as 
a rule on modern organs the breaks are made on the sharp keys. The 
guide as to w*hat point a rank should return to, whether a fifth or an 
octave, must be the rule just laid down. In reference to the necessity 
of the proper balancing of the foundation and mutation ranks, it will be 
dear that a Miatwre of given number of ranks would produce an effect 
in accordance to its scale and voicing, that it would be filling and round, 
or keen and sharp according to fchese conditions. 

The Miatwre most useful, however, is one that will give a brightness 
to the bass, together with a firmness to the treble without making either 
disjointed with the other. This is aocomplished by a Full Miasture of three 
ranks, 17—19—22 to middle 0, after which 12—15—17 are the intervals 
empbyed. Mr. Hopkins suggests 15—19—22, and after 8—12—15 as 
better balance for the treble. 

It is usual to make a break return to an octave or a fifth, and for 
many years the Continental system was to alternate these intervals. 
TM/fde are also used as return points in the treble, but seldom if ever 
in the bass, for reasons that can be found preceding. 

The most useful Miasture for a small organ is one of three ranks, and 
such a stop is to be found in all organs of any pretensions whatever. 
The fitness of a Mixtiire is easily tested by the experienced ear, but can 
on paper be at once determined. Suitable balance throughout, with 
a proper correspondence of tone, is to be aimed at. Such a Mixture as 
that advised by Mr. Hopkins might be added to an organ of six or seven 
•tops ) for an instrument of, say, ten or twelve stops it would be necessary 
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to add an extra rank, and it would perhaps be well to introdnoe a tierc» 
into the treble. 

Mixtures are seldom or never made of more than four ranks, as it 
is better — should more mntation ranks be required — ^to divide them into 
two or more stops, so that a sharp or full effect may be produced to- 
meet any combination ox effect desirable. 




CHAPTER XXII. 



Nomenclature of Stops. 

Thb jumble of terms that we have as names to organ stops is very 
oonfnsing to all the nninitiated, and it is to be lamented that no 
recognised nomendatore has been devised, by which we shonld be able at 
once to define any new stop according to fixed roles. Usnally a name 
is applied by the inventor, in the language of his country, referring to 
the character of the stop under consideration. It thus comes about that 
we have on every large organ a mixture of German, French, Italian^ 
and English terms that is most polyglot in character. Some attempt 
has been made to confine the names of stops to one langraage, and at St. 
John's Church, Torquay, all the stops are labelled in Latin, but this 
involves a knowledge of that tongue that may not come within the scope 
of many builders, and it is to the builder, often originally to a workman^ 
that we owe many of our best stops, and naturally he first denominates 
the children of his ingenuity. 

In giving a list of all the organ stops now in general use we shall, as 
far as possible, confine ourselves to the English names, and where two 
names are found for the same stop, we shall g^ve both, allowing the more 
suitable preference. Amoncr those of the stops that imitate instruments 
the name of such instrument has of -course remained in whatever lan- 
guage it first occurred. 

It will be observed that we first take the flue stops in relation to 
their size, afterwards the reeds. 

Double Open Diapason* occurs only on large instruments, and is 16ft. 
on the manuals and 82ft. on the pedals, open pipes, of wood, metal, tin 
or zinc. When it ceases at tenor C this stop is named the Tenoroon. 
Instance — ^Regent's Park organ, manual and pedal. 

Svh-hov/rdon (French) is a rare manual stop of 32ft., tone seldom goes 

* The word "diapason" is derived ficom the Greek adverb ^ia-iravr/f, and has been 
used in connection with mnsic for ages. The name is appropriate to this, the principal 
of all stops. Hawkins, in his *' History of Music," seems to infer that diapason oriffinuly 
Bignifled the foil organ. 
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T)6low middle C, never below tenor 0, pipes of stopped wood. Instance — 
Doncaster Parish Chnroh. 

Dovible Stopped Diapobson (on the pedal called Sub-hovrdon), — Stopped 
pipes, of 16ft. tone on mannal and 32ft. on the pedal. This stop is 
nsnally named the Bottrdon, and is of frequent occurrence on large and 
moderate organs. It has lately been nsnal, especially in small instru- 
ments, to label a pedal stop Bowrdorif which is of 16ft. tone, as would be 
the manual stop of the same name. Instance — St. Michael* s, Tenbury, 
on manual and pedal. 

Double Dulda/na, — A 16ft. stop on the manual of small scale pipes, not 
often met with. Instance — ^Millbrook Parish Church. 

Contra Oamba is a 16ft. open metal stop, and usually has a some- 
what sharper tone than the Diapason. It is often placed in the swell of 
large organs. Instance — ^Albert Hall organ> on great manual. 

Pyranvidon has been mentioned in some works, but it was found 
impracticable to make this stop answer throughout the entire scale, and 
it therefore is abandoned. It was a stop of 16ft. or 32ft. tone. 

Open Diapason, the chief stop of the organ, is found in every instru- 
ment save the smallest chamber toys. It is a whole stop of 8ft. on the 
manuals and 16ft. on the pedal organ, open pipes, of tin or metal. In 
inferior organs the lowest octave is sometimes made of wood, but this is 
not legitimate. Instances are almost universal. When an instrument 
has more than one of these stops on tiie same department, it is usual that 
thoy be of different scales, to destroy what is termed the sympathy,* the 
one being of smaller, and consequently weaker tone pipes, whereas the 
other would be full and round. 

Stopped Diapason, — ^The German name for this stop is Oedact ; it is 
8ft. tone on the manual and 16ft. on the pedal ; it occurs in almost every 
organ made. It was of metal f by the older builders, down to tenor 
C, after which note the pipes were usually of oak or deal. A little while 
since almost all Stopped Diapasons were of wood throughout, but latterly 
builders have been substituting metal for wood as far as x>ossible, and 
this stop is now often of metal. 

Dulcia/na (Latin, duLds) was invented, or, according to some authorities, 
•only introduced, by Snetzler, and, as we have said in a previous chapter, 
he owed a great part of his success as a builder to the happy reception 
that this stop received at all hands. It is a soft-toned open stop of 



* If two pipeg of precipely tke same calibre and length, Ac., be gotuidecL they prodnoe 
Kmly the B«and of one. This is oiJled sympathy, and is owing to the fact that they both 
prodace slmiiar wave moYements, and therefore the same distnrbanoe of air satiRfies the 
reqairements of each and both pipes. 

t The word metal is not nsed as a teohnical term for a definite compoeition in theabove 
/paragraphs. 
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8ft. on the manual, seldom, if ever, appearing on the pedal. The pipes 
are of small scale, the quality is exoeedingly soft and mellow, and the 
stop does not speak yery qnioMy. As a mle, the Dolciana does not go- 
farther down than tenor 0, it then being grooved into the lower 
octave of the Stopped Diapason, the pipes are of metal. The original 
Bnloiana is still in the organ at King's Lynn, and bears testimony to 
the delicacy with which the maker voiced his pipes. Instances of this 
stop are frequent. 

Violrdi-Qamba (direct from Italian). — This stop is not to be oonfonnded 
with the German Ckimba. They are of the same class, bat have important 
differences. The Viol-di-Qamba is soft, reedy, and sweet. It is fre* 
qoently found in the choir department. It is an 8ft. open stop ; the 
pipes are of metal ; the shape was orig^ally oonioal, though now many 
are made cylindrical. Hill introduced a Ckimba with a bell at the top, 
called it Bell Gamba, and put it into many of his swells. The Viol-di- 
Gamba seldom goes below tenor C, and is often found grooved liko 
the Duloiana into the bass of the Stopped Diapason. The German 
Gamba, or Gamba proper, is a stop of louder intonation and somewhat- 
larger scale. The Gkimba does not appear on the pedal organ under this 
name, but a stop corresponding thereto will be found under the title 
Violone. Instance — ^Yiol-di-Gamba, Southampton Parish Church ; Gamba, 
St. John's Church, South Hackney. 

Clarabella (Italian) . — ^This is an incomplete stop, invented by Bishop ; 
it seldom goes below tenor C. It is an 8ft. open wood stop, of large 
scale, giving a fluty mellow tone. It often meets an octave of bass pipes 
of the same form as the Stopped Diapason, and in small organs it not 
unfrequently happens that the Clarabella takes the place of the latter stop 
altogether. Instance — ^Bomsey Abbey, and it is also frequent elsewhere. 

Dolcan (Italian Dolce) is an open 8ft. stop on the manuals of bell- 
shaped pipes, not often met with in England. Instance — ^Begent*s Park 
organ (under the title of Como Dolce). 

Ha/rmomc-flute (cmte, p. 135), was the invention of M. Cavaille Colle, 
of Paris. It is an open flue stop, rarely going below middle C of 8ft. 
tone; together with this, indeed, as identical, and generally called 
"Harmonic-Flute," goes a 4ft. stop, of similar form and quality, this 
reaching, as a rule, to tenor C. These stops are of extreme beauty, 
the tone being full and fluty to a degree. English organ builders 
have found this stop, or rather these stops, vast favourites among 
almost all classes. The pipes are of double length, and they are heavily 
winded, for reasons explained in a previous chapter. 

HoM Flote (German hoUow-toned flute) is the name given to an 8ft. 
open stop on the manuals. The tone is not unlike that of a thick 



158 OBGANS AND ORGAN BUILDING. 

■Stopped Diapason. The pipes are made of metal, and are of large scale. 
Instance — ^Pro-cathedral, Kensingfton. 

Keraidophon (»i^as aitxis ^mit ^•tfn) is a yery delicate and beantifnl 
stop of 8ft. open pipes on the manual. It seldom is complete, generally, 
stopping at tenor C, if not grooved into the bass of the Stopped 
Diapason. It is of a reedy and pleasant quality of tone, of small scale, 
very delicate in speech, is toned as a role by a slide, and has a great 
tendency to speak its octave. The tone is produced by the appearance of 
a small hole toward the top of the pipe. This stop was invented by 
Messrs. Gray and Davison. Instance— B. C. Church, St. Ann, SpitaJfields. 

Violin Diapason (or Gteigen Principal) is a metal stop of 8ft. on the 
manual. It has a quick speech, and is not unlike the Ckimba in tone. 
One remains in the choir of the Temple organ. It was placed there by 
Schulze in 1862. Instance — Temple Chapel, Taunton. 

Horn DiapOfSon is the name given to a very usef ol stop of 8ft. ; this 
also is of metal. It has a peculiarly reedy intonation. The rasping of 
the bow is also heard to some extent. Instance — Leigh Church, Essex. 

SaUdonalf or Salicet (Latin, salioetnm), is a small scale metal stop 
on the manuals. It is of reedy and quiet character ; more often this 
stop occurs on the choir or swell department. Instance — St. Fftul's 
Cathedral, and frequent. 

Voix Celeste is a stop that has been introduced of late years by the 
French. It consists of two ranks of metal pipes of 8ft., usually two 
Dulcianas or Gambas. These are at first tuned in unison, and then one 
of the ranks is slightly raised in pitch. The effect of the stop is very 
pleasing as a change, though it is sometimes too much used by inexpe- 
xienced performers. The Germans have a stop of this character called 
Unda Maris, which is sometimes described as identical with the Voix 
Celeste ; but, as a rule, the former is of louder pipes, and the second rank 
is tuned sharper, so that the waves caused by their inequality of pitch 
are more marked. The first Voix Celeste introduced into England was 
put into the Panopticon organ, now in the Clifton Booms. Instance of 
Voix Celeste — Pro Cathedral, B. C, Kensingfton; Unda Maris — Town 
Hall, Manchester. 

Qumd, or "Fifth," is the largest mutation stop of the organ. It 
acts to these stops as would the Twelfth to the 4ft. stops. It is of open 
pipes, sounding just a fifth above the ground tone. It is, therefore, 
of 5ift. on the manual, or lOfft. on the pedal. Sometimes the Quint 
has been made of stopped pipes, but this is not usual. Instance — Manual 
and pedal, Albert Hall. 

Principal or Octave. — This stop is the one of most importance among 
the 4ft. stops. It is almost always of metal open pipes, and sounding an 
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octave above the Open Diapason it has come to be called simply ' * Octave." 
It is very nsnal to ** lay the bearings " on this stop, and then tune all 
others from it. In organs of any pretensions there is always at least one 
Principal to each department, that of the pedals being of 8ft. Sometimes 
it has been that two Principals are on the same mannal ; this is nsnally 
the case when there are more than one Diapason, or many 8ft. stops. 
Under snch circnmstances each stop would have its scale regulated in 
accordance to one of the Diapasons. Instances of this stop are universal. 

Dulcet is the name given to a stop resembling the foregoing, but made 
of Dulciana pipes. It is extremely delicate and is useful for the choir or 
swell departments. Instance— Bochester Cathedral. 

Flute. — Under this heading 4ft. stops of many kinds are labelled, all 
more or less resembling some kind of flute ; but the older builders were 
in the habit of constructing a 4ft. stop of metal, spoken of in a previous 
chapter, which was usually named " Flute ** ; then the so-called flutes 
were made of wood, but of late years it has been the custom to more 
accurately define the stop by some prefix, such as Walde, Swabe, &c., 
and inasmuch as these stops are each of distinctive character, we shall 
take them in order. There is a pedal Flute that is now much used, 
and is extremely useful — ^it is usually a wood stop of 8ft. tone. 

Bpitz-flote (German spire flute), is a stop of 8ft., 4ft., or 2ft. in 
Oermany, but as a rule is of 4ft. in this country. It is slightly conical 
in form, and is of open metal pipes ; the tone is soft but very satisfying. 
Instance — ^Begent*s Park organ. 

Walde-ftote (German forest flute), is a stop of 4ft. open pipes. Usually 
in this country it is of wood, but in Germany many are made of tin or 
metal. The tone is extremely clear and piercing, the mouth is inverted ; 
it seldom goes below tenor 0. The late Mr. Hill introduced the stop into 
many of his organs. Instance — ^Trinity Church, Taunton. 

Swahe-flote, (Latin suavis). This stop resembles the last in almost 
•every particular, but is not quite so loud in tone; it also was 
introduced by Hill. Instance — Parish Church, Great Yarmouth, and 
generally frequent. 

Clecur flute resembles the Walde-fldte in tone, but differs in the oon- 
trtruction of the block. Messrs. Eirtland and Jardine, of Manchester, 
invented the stop, and it therefore is to be seen in many of their org^ans. 

Flcmto traverso should really represent the instrument used in 
orchestras, inasmuch as the word traverso merely distinguished that 
instrument from the flute, which was played direct from the end, as 
are the present whistle toys ; but it has come to mean in organ work 
a 4ft. flute of sweet intonation, not so sharp in tone as the Walde-flOte. 
It is to be found in many organs, but the name is not satisfactory, for the 
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Orchestral Flute and the Block Flute are the stops that really represent 
the instrnment in anesldon. Instance — ^Bipon Cathedral. 

Ohoe Flute. — This stop is far more delicate and reedy in tone than the 
preceding. It is of wood, of 4ft. tone, and is not unlike the Viol di 
Gamba, only softer. Instance — St. Lnke's Church, Manchester. 

BoTvr Flote* (Qerman reed flute), is the name given to an 8ft. wood 
stop of the half-stopped Tariety. It is in realily a Stopped Diapason 
with a small tube or reed sticking through the stopper, hence its name. 
The French Fhite d ChenwnSe is another term for the same stop. 
Instances — ^Bohr Fldte, Trinity Church, Hull ; Flute k Chemin^e, Albert 
HaU. 

Orchestral FhitCf as its name signifies, is made to represent the instru- 
ment used in the orchestra. It usually appears on the solo department 
of our larger organs. It is very efPectiYe as a solo stop, and is usually, 
if not always, of open metal pipes. Instance — St. Paul's Cathedral. 

Flute d PaviUon (French Bell Flute) is the name given by the French 
to a 4ft. metal stop, having bell-shaped pipes. The stop is not often 
made by English builders. Instance — Albert Hall. 

Qemshom (Cterman goat's horn) is a 4ft. stop of metal, mentioned in 
previous chapters as being one of the conical stops. It is usual now to 
make little, if any, difference in the diameter of the pipes throughout. 
One remains of Smith's make in the swell of the organ at Tiverton. This 
is conical. It is a useful stop, of softer tone than the principal. Instance 
— ^Temple Church, and frequent. 

CeUstina is the name given to a 4ft. stop of soft intonation. It is 
by no means common. Instance — Christ's Hospital. 

Nason was a stop that the old builders frequently put into their 
organs. It was of wood, stopped pipes, 4ft. One remains in the Temple 
organ. 

Viol d*amowr is an extremely delicate stop of 8ft. on the manuals. 
It is of open metal pipes of small scale ; the tone is somewhat between 
that of the Keromlophon and the Dulcicvna, The Viol d*amowr was 
a stringed instrument, so that one would almost have thought its 
cotmterpart should have been a reed; but it is a useful stop as it 
stands, and is usually, if not always, on the choir department. Instance 
—St. Peter's, Tiverton. 

Doppelflote (German double flute) is a stop consisting of pipes liaving 
two mouths. The shape is square, and the material, of course, wood ; 
the block is bevelled off to form the two under lips. These mouths are 
on the same level, and the tone is full and pleasing. In some cases one 

* This 8tx>p iB also BometinieB oalled Rohr Gedaot. 
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of the montliB was elightly eleyated, and the stop was then called the 
Biffara; the difference in position of the months caused an nndnlation 
of sonnd snoh as is found in the Unda Maris, 

Clarionet FUtte is a stop of 8ft. tone, almost identical in stmotare to 
the Stopped Diapason, bnt the stopper is x>crforated ; the tone is pleasing 
and very reedy ; it is occasionally of 4ft. tone. Instance — ^The Oratory, 
Brompton. 

Tenth, — ^This is the Double Tiercey the largest of the mutation stops 
sounding the third; it is seldom to be found except in the largest 
organs. It is of 6fft. on the pedal and 8sft. on the manual. Instance, 
pedal and manual — Doncaster Parish Church. 

Twelfth, or Octa^je QuMit, is an open metal stop of 2§ft. on the manual 
and S^ft. on the i>edal. It is more frequently found than the tenth ; it 
is a fifth above the Principal, and therefore a twelfth above the diapasons. 
Instance — Chelmsford Parish Church. 

Fifteenth is an extremely useful stop ; it is of open metal pipes, and 
Boimds a fifteenth {i.e., two octaves) above the Diapasons. It is of 2ft. 
on the manuals, 4ft. on the pedals ; there are few organs without this stop. 

Block Flute is a 2ft. stop, much like the Fifteenth, only of larger 
Boale. Father Smith was very fond of this stop, and introduced it 
into the majority of his organs ; one of his construction remained in the 
organ of St. Paul's Cathedral up to a recent date, and was labelled 
*^ Large Fiftemth,** 

Piccolo (Italian) represents the instrument after which it is named ; it 
is often of wood pipes, 2ft., open ; it is very useful, as it brightens a 
passage, and is more fluty in tone and less sharp than the Fifteenth, 
Instance — St. John's Church, South Hackney. 

Flageolet (French — Flagelet). — Almost like the preceding but not quite 
80 shriU, being of smaller scale. Instance — Manchester Cathedral. 

Harmonic Piccolo is a stop of 2ft. tone, having pipes of double length, 
made after the fashion of the Harmonic Flute, before described. In- 
stance — Sandford, Dorset. 

Octa/oe Fifteenth sounds a twenty-second above the Diapasons, and is 
the highest foundation tone ever carried through an organ ; it is of open 
metal pipe, of 1ft. tone ; it seldom occurs as a separate stop, generally 
forming one of the ranks of a Mixture. By referring to the specifica- 
tion of the York organ, page 15, Part I., it will be seen that it is men- 
tioned therein as a separate stop. 

Tierce (French) is of open metal pipes, and sounds a third above the 
Fifteenth — it therefore is a seventeenth — like the Octave Fifteenth, it 
usually forms one of the Banks of a compound stop. 

Larigot (French), or Octave Twelfth, is a nineteenth above the Diapa- 

11 
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sons, and oeonrs more often as an important rank of the Sezqoialtera 
than aa a separate stop. Instance — St. Sepnlchre's. 

Douhlette (Frencli) is the name given to a stop consisting of two ranks 
of pipes, Bonnding the one a Fifteenth and the other a Twenty -second. It 
is not often to be fonnd on modem organs. Instance — Parish Chnroh, 
Southampton. 

Before going on to describe the compound stops, it is Hot out of 
place to say a little as to those that haye already been mentioned. 

In the first place, with regard to stops of 8ft. tone. It has been seen 
that the naming of stops is so purely a matter of individual caprice that 
it will not be suprising to find that there is a host of stops remsdning that 
have been left out of the above list, merely because they so minutely 
resemble some one of those already mentioned that their individual 
characteristic is hardly of sufficient moment to warrant a further descrip- 
tion. Then, again, there are some stops so rarely met with that to enter 
into a particular account of them would be but waste of time to all save 
enthusiasts. Among these we may mention the Terpodicm, Juhal Flute, 
&o. The same may be said of the stops of 4ft. tone, with this distinc- 
tion, that the majority of the flutes fall under this head. It would take 
a reaUy long list to give every variety of flute, or every name under 
which the same flute has gone. The Germans are specially rich, at 
least in names, for we find such instances as Banerfldte, Scha/rfflote, 
Spillflote, &c., continually cropping up. 

Compound Stops. 

A pure Sexquialtera (Latin) is seldom met with. It would consist of a 
Twelfth and a Tierce, these together forming the interval of the sixth ; 
but the name has come to mean a compound stop, having sometimes as 
many as five ranks. 

A five rank Sexquialtera would have the following intervals from the 
unison : 17th, 19th, 22nd, 26th, 29th ; a four rank would be 15th, 17th, 
19th, and 22nd ; a three rank would be 17th, 19th, and 22nd. This, it 
must be remembered, would not always be the case. The mixture ranks 
are always adjusted according to circumstances, explained in a previous 
chapter. Thus, for instance, if a Tierce drew separately, it would not, as 
a rule, be advisable to have a tierce rank also in the compound stop. It 
will likewise be remembered that there occur breaks in these compoxmd 
stops, usually at the middle C^ ; then the position of ranks would be 
altered according to the requirements of the treble as to mutation, as 
explained in a former chapter. 

Instances of the Sexqvialtera are very frequent, especially in old organs, 
but we have come across only one genuine two-ranked stop of this name 
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in an English organ by an English maker, and that still remains in the 
organ at St. Mary's Ohnroh, Taunton, and even here it is labelled 
" nUxtvre,** 

Mixture, — ^This is a far better name for compound stops than any 
other, for the simple reason that it cannot be incorrect ; and it is pre- 
sumed that any organist who values his reputation would master the 
«xact formation of every mixture before using it. These stops are of 
from two to five ranks ; they are made of many different compositions. 
We, therefore, merely give a general specimen of what a Mixture might 
be expected to contain. When of five ranks it is much the same, if not 
identical, with Sexquialtera of same number. 

A very useful clear mixture of four ranks is gfiven by Mr. Hopkins, 

as follows : 

OOtofiddleQ 19 22 28 29 

Fiddle G sharp to middle 0* 15 19 22 26 

Middle C* to treble 0* 12 15 19 22 

Thenoetotop 1 8 12 15 

An extremely useful three rank mixture is made up of the following : 

00 to middle 0* 15 19 22 

Middle C sharp to top - 8 12 15 

A two rank mixture usually consists of 

CO to Middle C* 26 29 

Middle 0* sharp to top 19 22 

There are many more compositions just as useful under certain condi- 
tions as the above, but we must refer our readers to larger works, where 
the whole question of Mixtures and their relations, compositions, &o., 
has been fully discussed. 

Fv/mitture (French — Foumiture) is ar. old stop seldom found on modem 
organs. It was a compound stop of from two to five ranks, and was 
usually of smaller pipes than the Sexquialtera or Mixtures. Instances 
are given by Mr. Hopkins of a Furniture having intervals of a 82nd and 
^6^ above the unison. There are of necessity breaks at every octave 
on account of the smallness of the pipes. Instance — Albert Hall organ. 

Comet (French). — This name at first would strike the uninitiated as 
belonging to a reed stop of some kind. It has done duty for various kinds 
of stops, but more especially for a curious compound stop that has now 
become obsolete. 

For some reasons, probably to give the tone prominence, this stop 
was put upon a soundboard of \ts own, above the other work ; it thus 
derived tht iitle ** Mounted Comet,** The composition was curious; it 
consisted of an Open or Stopped Diapason, Principal, Twelfth, Fifteenth, 
and Tierce; it was used to *'give out" the melody of a hynm, &o., 
«nd the effect was by no means displeasing. The old builders often gave 
the title Comet to the treble portion of their compound stop, labellini^ 
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the bass, whioh was of a different oompoBition, SexquiaZtera ; this was> 

the ease in many instances, espeoially among the English. The Germans 

used to carry the Comet as low as tenor C, the English rarely below 
middle C, so that a builder might label the bass of his compound work 

SexqiUaltera, and from middle C label it Comet, Snetzler adopted this 

plan in the little organ of St. Deoumans, and in many of his larger works. 

There is a compound stop of various intervals, much, in &*ot, like a 

mixture, called the ** Echo Comet ; " this is made of pipes to Dulcioma 

scale; the consequence is a softness that is often of great value. 

This stop is frequently placed in the Swell to further subdue the sound. 

Instance— Public Hall, Glasgow. 

The Esed Stops. 

Contra Bomharde, — ^This is the largest reed made. It is of 32ft. tone, 
and is always placed on the pedal department. It is very powerful 
and sonorous, and is especially adapted for giving strength and depth 
to the slower bass passages. The tubes are frequently of zinc, and 
sometimes a set of pipes an octave higher than the stop itself is placed 
close to the pii>es proper, that they may be less sluggish in their 
speech. The stop is not common. A good instance occurs in the Begent's 
Park organ. 

Bomba/rde (French) is the largest reed of the manuals, but is frequently 
found in the pedal department. It is louder and more prominent than 
any other manual reed, and, like the Contra Bombarde, adds grandeur 
to the slower passages. It is of 16ft. length, the tubes being frequently 
of wood. Instance — Pro Cathedral, Kensington. 

Double Trumpet is a manual stop of 16ft. It is, like the Bombarde, 
often made of wood. It is of the same character of tone as the Trumpet, 
but, as a rule, is voiced more softly. When this stop is curtailed at 
tenor C it is called Tenoroon Trumpet. Instance — Salisbury Cathedral. 

Dovible Baseoon, or Contra Fagotto, is the stop answering to the 
Clarionet of 16ft. length. It is of smaller scale and less sonorous than 
either of the preceding, and is very useful in adding a depth and richness: 
to the full passages of a manual organ. This stop is frequently found in 
the Swell department, and the lower octave of pipes is sometimes mitred 
to meet the requirements of its position. Instance — ^Pro Cathedral 
Kensington. 

Dovhle Oboe is an extremely rare stop, only met with in the largest 
instruments. It is of 16ft. length, and is made of a scale proportionate 
to the Oboe, that is, rather small. It is rich and soft in tone, and would 
be a very useful stop in many organs in lieu of some of the louder reeda 
that are more frequently to be found. Instance — Albert Hall organ. 
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Poaaune (German), or Trombone, ia a stop of 8ft. on the manual, and 
is one of the most full toned of the reeds. It answers to the English 
Trombone, and is made to represent that instrnment as mnch as possible. 
It is of large scale, and is not unlike a loud Trompet in tone. Instance-*- 
Trinity Church, Taunton. 

Trumpet is an 8ft. stop, found on the manuals. The tone is somewhat 
less harsh than the Posaune, but more prompt and self -asserting than the 
Oboe; it is of good scale, and is made to imitate the instrument of the same 
name. The tubes are of metal, and have no belL This stop is often 
found on the great manual of small organs, and it is very useful for 
triumphal effects in marches, &c. Occasionally it is used in solo work, 
especially when there is no fourth manual with heavily winded reeds. 
Instances — Universal. 

Horn is a fine full toned 8ft. manual stop, of large scale. It has not 
the dang of the Trumpet, and is of rounder tone. It is often found in the 
swell department, but is not always made of so large a scale as it should 
be. The Horn is said to have been invented by Bridge. Instances-— 
Frequent. 

Oomopeom is again an 8ft. manual stop, standing between the Horn and 
Trumpet with regard to tone, &c. It is rounder and more smooth than 
the latter, at the same time being scarcely so loud as the Horn. 

Oboe or Hautbuoy (Italian — Oboe ; French — Hautbois), is a very beauti- 
ful 8ft. reed stop, formed chiefly on the Swell manual ; the tubes are of 
metal, and have belled tops. The character of tone is soft and mellow, 
and is made, as far as possible, to represent the orchestral instrument 
after which the stop is named. No reed on the organ is more useful in 
general work, as the Oboe can be introduced to lend richness to an 
accompaniment, as well as to add depth to a voluntary. There are 
few organs that do not possess a specimen of this stop on the Swell, and 
it is, perhaps, the most popular of all reed stops. Instances — Universal* 

Bassoon (French) is spoken of as a separate stop, though it forms as 
a rule a bass octave for the Clarionet ; it is of 8ft. length and is of small 
scale, having pipes to correspond with the last mentioned stop. There is 
a richness about this stop that is particularly fine, and it seems a pity that 
any organ should, having a Clarionet, lack this important octave of pipes. 
Instance — ^Trinity Church, Taunton. 

Olarionet, or Oremona, Cremome, &c., is an 8ft. stop, made to represent 
the orchestral instrument of this name. It was called in the German 
nomenclature *'Krnm-hom" (crooked horn), and has thus sometimes 
been roughly Anglicised into " Cremome," and then, probably by a mis- 
taken notion that it was intended to imitate the violin, it was called 
"Cremona." 
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The stop itself is one of the most peifeot of our imitations. It is of 
small scale pipes, and, inasmuch as the orchestral clarionet is of limited 
scale, the stop seldom goes below tenor C, another octave of pipes beingr 
drawn to complete the mannal compass, imder the name '* Bassoon,' ' 
as mentioned above. The Clarionet is a great favonrite among English 
builders, and it is often f onnd in moderately small organs, where it forms 
an important solo stop. On instmments of three manuals it is nsnally, 
if not always, placed on the Choir. Instances frequent — One of great 
beauty at Bipon Cathedral. 

Tuba MirdbiUsy or Ophideide, is a solo stop of immense penetration 
and great power, to be found only on large instruments of four manuals. 
It is of 8ft. length, and is usually on a wind of from lOin. to 15in. It is 
used to " give out ' ' marked passages, and has a very grand and imposing 
effect. Sometimes, as at the Crystal Palace, the pipes are placed so that 
they form a fanlike arrangement with the mouths outward from the organ- 
that the tone may be more prominent. Instance — St. Michael's, Ten- 
bury. 

Orchestral Oboe deserves mention as a special stop, as it is made of 
more delicate tone, and more to imitate the actual instrument than the 
ordinary Oboe. It occurs on the fourth manual of large 
organs, is of small scale pipes, 8ft. tone, and has a 
kind of mushroom-like cap at the top. Instance — ^WeUs 
Cathedral. 

Cor Anfflaie is a very unusual stop, but is nevertheless 
of considerable value. The shape of the pipe is peculiar, 
as will be seen from the accompanying out. The tone is 
particularly soft and mellow, of 8ft. calibre. The Cor 
Anglais is sometimes a *' free reed." Instance— Begent's 
Park organ. 

Vox Humana is, perhaps, one of the most beautiful stops 
among the reeds. As its name would indicate, it is made 
to represent, as far as possible, the tone of the human 
voice. The tubes are of half length, i.e., the stop being of 
8ft. tone ; the tubes are only about half their proper length, 
but the tongues of the reeds make the 8ft. vibration. The 
great 'fault of the stop is that it so often is of a squeaky 
quality, resembling the tones accorded to Punch, but when 
well and carefully voiced, and used in conjunction with the 
Tremulant, the stop is extremely beautiful. It is greatly improved by 
being enclosed in a separate swell box within the usual Swell of the 
organ, for the rough squeak is then subdued, and the curious voice-like 
effect is more marked. The stop is very delicate, and requires the 
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frequent attention of the toner. Instance — B. 0. Carmelite Ohnroh, 
Kensington. 

Clcurion is a lond-voioed reed of 4ft. length. It is fonnd in the larger 
instroments nsnally in the swell, and is meant to give brightness to the 
fnll organ. It is very useful for this end, and is therefore often to be found 
in comparatively small instruments. Instance — St. John (of Jerusalem) , 
South Hackney. 

Octave Clarion is the smallest reed stop made. It is of 2ft. length 
and, in point of fact, merely carries on the clarion. It is found on the 
larg^est organs only, and breaks first into a Clarion and eventually into a 
Trumpet, on account of the small size of the pipes as the stop ascends. 
Instance— Crystal Palace large organ. 

There are a few stops in the reed department that are scarcely worthy 
of separate consideration ; not that they are in themselves of no value, 
but because they are rare, and without special merit. 

The Contra Posaune, a 16ft. manual or 32ft. pedal stop, almost iden- 
tical with the Bombarde. Instance — On manual and pedal, St. Paul's 
Cathedral. 

The Como-di-Bassetto has sometimes been looked upon as a separate 
stop, but it really is another name for the Clarionet. Instance — ^The 
Parish Church, Tiverton. 

The Como Flute is a soft 8ft. manual reed, with no especial feature. 

There will be found many names for stops not mentioned in the fore- 
going chapters, but they must all be of the character of one or other 
of those described. The capricious manner in which some builders have 
altered the titles of the most ordinary stops puts a complete list of 
names out of the question in any work that does not pretend to be 
exhaustive. 
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The Combination of Stops, 

Iir order to play the organ with any degree of power it is absolutely 
necessaryto have a knowledge of the quality ft^d tone of the individual 
stops, together with their more usual combinations. In the last chapter 
was given a general epitome of the stops, and it cannot be too fully 
explained that the efilfeot produced by a performer depends almost 
entirely on the amount of knowledge and experience he may bring 
to bear in combining these judiciously, so as to produce the results he 
may require and a suitable amount of light or shade in the music he 
renders. The old adage, " Knowledge is power," is nowhere more 
forcibly exemplified than in the playing of the organ. The best organ 
built is a mere conglomeration of pipes and noises, in the hands of an 
ignerant player, and by ignorant we mean one who does not under- 
stand the conditions desirable for the expositicm of the stops, indiyidnally 
and in combination. The organ, more than any other instrument, has an 
individuality, and each one has its particular beauties, not altogether 
depending upon the stops it contams*, but more nearly relying upon 
their combining capacity, so that in one organ a certain combination 
may produce an effect differing materially from the same named stops 
played together on another. For Instance, we have known a first-rate 
three-manual organ where the combination, Gamba, and Hohl-flute 
was almost always used in preference to the usual Open and Stopped 
Diapasons. But there are, nevertheless, given fixed rules that always 
apply up to a certain point in all instruments. In using Mutation and 
Compound stops it is always essential that the ground tone has promi- 
nence, and further, it does not do to permit too great a distance between 
a Foundation and a Mutation sound, when used together. A 16ft. tone 
will not coalesce or be brightened by a Twelfth or a Tierce, but should 
be assisted by the Quint proper. The rule is, then, that the rank of 
Foundation tone next in size to the Mutation should always be drawn 
''to coyer" the harmonic sound. It is hardly necessary to point out 
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that the Componnd Btops are in themselves nseleis exoept oombined with 
Foundation stops, and unless properly blended they had almost be better 
absent. The complete organ tone should be distinct, fall, and bright, 
and the Foundation tones give the first, the Mutation the second, and the 
Compound the third of these qualifications. 

In using or combining the Foundation stops, the quality of tone of 
the individual stop has to be considered, for, as we said in a previous 
chapter, a stop may be voiced either loud or soft, and almost all 
voicers gfive to the tone some character that is peculiar to their own 
manipulation. 

The Open Diapason is perhaps the bread and cheese of the organ. It 
is full, grand, solemn, and sonorous, admirably suitable for sustained 
harmony and slow movement. By adding the Stopped Diapason a 
certain amount of body is imparted to the tone, without altering the 
character in any marked degree. The Dulciana also gives a filling effect, 
if added, but it is never advisable to add a flue stop of reedy character, 
such, for instance, as the Keraulophon, as the quality of the stops has a 
tendency to clash rather than combine. 

The Stopped Diapason is very generally looked upon as merely a filler 
in for other work, and is used only in conjunction with the Open Diapason 
to give body, or with some other stop to impart character. It is, never- 
theless, a great mistake to imagine that the Stopped Diapason should be 
only so used. In four-part harmony it is very beautiful for short soft 
passages, and serves as a contrast to a reedy stop that may have been 
used before. It also serves to accompany soft choral passages. As a 
solo stop a good specimen is espeoiaUy beautiful ; it is soft, mellow, round, 
and fiuty, and alone or in combination, may often thus be brought on 
with great advantage. This stop blends very beautifully with the 
Clarionet, as also with the swell Oboe ; indeed, some organists seldom 
draw these latter without a Stopped Diapason to give them colour. 

The Dulciana is, perhaps, one of the most useful of soft stops — ^it 
has a curious half plaintive singing tone, and in soft harmony, or even 
occasionally in solo, is of great use to the organist. 

The Gkimba is a stop with a stringy tone, and is very useful for taking 
harmonies that are suitable for string work. It blends well with the 
Hohl-fiute or Stopped Diapason. 

The Claribella should be noticed as a good solo stop, especially for 
passages soft, but of a somewhat marked character. 

The experience of every organist will teach him to change his stops 
judiciously during a continued performance. Even small organs are 
capable of rendering changes that are most satisfactory to the ear. 
After having used a reedy stop, such as a Keraulophon or a Qamba, 
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for the aooompaniment of a yerse in a psalm, to nse a Stopped Diapason 
or a good iltlte is extremely marked and beantifol. 

The Clarionet is too often nsed only for solo, or in strong combina- 
tion, but if it is a good specimen it is well adapted, especially if com- 
bined with a Stopped Diapason, to part playing, and, if after nsing 
these resort is had to ilntes of eight and four feet on the Choir manoal, 
one of the most satisfactory changes is produced. The Trumpet makes a 
fine bold solo stop, though it has not rery frequently been put to this 
purpose. It gfives out a psalm or hymn in large buildings, and for large 
choirs, with remarkable effect. It is well to combine this stop with both 
the Diapasons, for they, without taking its individuality, will round off 
its rather piercing effect. 

The Oboe is, perhaps, the most useful of all reeds ; it combines well 
in the Swell for accompaniment. If of good quality it affords a fair 
accompaniment by itself, especially for flue stops. In this way it can be 
made to do duty for the Vox Humana in some of the music of the modem 
French School, and it may even be enlisted as a solo stop occasionally ; 
indeed, in octayes and with the Tremulant it is yery effectiye for plain- 
tiye and wailing solo work. 

In regard to marking the picmoa, crescendos and fortes on organs, 
allowance must always be carefully made for the instrument in use at 
the time. So much, indeed, is this the case that, except in rare instances 
and with the most usual stops, we do not think it is a judicious practice 
to mark the stops to be used at different points of a composition. Under 
any circumstances a pp passage should be rendered by some very soft 
stop, such as a Dulciana or Stopped Diapason on the Swell ; for p draw 
Stopped Diapason and perhaps some other 8ft. stops of soft character • 
mp would require an Open Diapason, combined with any stop or stops 
suitable to the music under consideration ; for mf draw Principals, and 
all stops up thereto, and perhaps a soft reed ; / would require all the fine 
stops up to and including the Twelfth, and if the organ be large, might 
include some of the reeds of 8ft. or 16ft. ; for ff the Great Beeds would 
be drawn, and of course the Mixture work. 

The foregoing would apply to a moderate organ, of say thirty stops, 
and three Manuals. But the rules cannot be laid down exactly, as they 
differ in almost every instrument. In large organs, if not in smaller 
also, it would certainly be advisable to add one or two Mixtures to 
produce an / effect ; but the addition, as also the number of ranks, 
must depend entirely on the size and amount of flue work already in use. 

The Pedal Organ must be regulated in accordance with the Manuals, 
and should always be made to render a bass corresponding to them, but 
in large organs containing reeds of 32ft these are only added in slow 
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grand passages that will admit their proper speech, and, as a rale, are 
used principally for final *' grcmdioao,** * 

A word most be said with regard to the addition of 16ft. fine stops to 
the mannals. These are now becoming general in modern organs. For 
many years they have been in use in Germany. The reason that the 

» 

organs of Smith, Harris, &c., appear (according to the specifications) so 
noisy and so over- weighted with Mntation and Mixture, is simply because 
these builders were reckoning on the introduction of doubles that were 
excluded either on account of funds, prejudice, or room. The Germans 
owe their style of music to the presence of these weight-giving solemn 
stops, and there appears every reason to believe that Bach always drew 
the doubles when he executed his fugues. There is now no manner of 
doubt that every organ should have doubles on the manuals, though this 
does not mean that music is to be rendered heavy and over ponderous by 
their injudicious prominence. 

It is out of the question to give a tithe of the very many combinations 
that a good organ will allow. Every player will find out, by careful study 
and attention, that their name is legion. On the other hand, there are, 
we think, a few suggestions that will bring out many effects, that seem, . 
until very lately, to have remained dormant in many moderate organs. 
How few organs are there that do not possess a Stopped Diapason and a 
Fifteenth, on one and the same manual, and, perhaps, for an occasional 
solo passage, to brighten a phrase in a hymn, for instance, there are few 
more striking effects. Then, again, the combination of a 16ft., an 8ft., 
and a 4ft. flue stop, all of the Flute work, give an excellent effect for a 
solo. We have known the Stopped Diapason, Fifteenth, and Twelfth, 
used in the higher octaves for a atctccato solo passage with great success, 
the effect being bell-like. Combinations suggest themselves at every 
turn, and every organist will be taught, and learn from experience, more 
than can be instilled by mere reading. But we cannot leave the subject 
without saying how often fair executants and men of taste will play for 
years on an organ, and, having got into a groove and a hum-drum style, 
fail to utilise some of the most beautiful combinations under their imme- 
diate command. 




CHAPTER XXIV. 



TemperamefiU, 

It is not easy for modems, whose ears and fingers have been aconstomed 
to oar present scale, to understand the diffionlty that stood in the way of 
free composition by the early writers. Banning from key to key, enhar- 
monio changes, and the indifference, so far as the actual scale is con- 
cerned, of the key a passage maybe in, are all comparatively of yesterday. 
The advantages of onr modem system of tuning and the temperament 
that is now almost universally adopted, are so manifest, that it seems 
difficult to realise the great battles that were fought as each step forced 
itself into being. But the war is only just over^ and even now we know 
of fine org^ans that are tuned in accordance with the old rules and accord- 
ing to the unequal temperament, of the advantages and drawbacks of 
which our readers will presently be able to judge for themselves. 

When, or by what individual, the soimds between the octaves were first 
treated with definite recogrnisance and division is hardly known, and 
although the scientific divisions of an octave must always have been 
invariable, it nevertheless might have happened that the fanciful or 
arbitrary division that man chooses to call a nvutieal scale, might have 
turned out a very different affair to the arrangement we now recognise. 
Nay, the study of the scale used by the native tribes of India and other 
eastern nations is full of intense interest on this point. 

From time immemorial the sounds between the octaves have been 
divided into fifty- three divisions, called commas. Now these commas are 
the scientific possible divisions of the sounds between octaves. The first 
thing that strikes a modem student is, that it is impossible to divide the 
twelve semitones that we possess into equal proportions, for fifty-three 
will in no way bear equal unfractional division. Then we must remember 
that the old musical scale was JHatorUc, without the extra semitones, 
and that it consisted of what we have termed a natural diatonic scale 
from octave to octave. Here it is that this queer idea will creep in about 
the positions of these divisions which we have been taught to look upon 
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as natural ; we say, that to have a natnral soale, the semitones must 
appear as the intervals between the third and fonrth note and the ^ 
seventh and the eighth ; all the others being tones. Then we say | 
we have the natural gamnt. Bnt supposing that onr ears had § 
always heard and been tanght some widely different arrangement, 
mmor as we might now call it, snoh as a native Persian says is Ms 
natural gamnt. It is probable that there is yet a most inter- 
esting work to be written on this subject by some thoroughly _ 
competent authority who has travelled and heard and learned more I ^ 
" natwral garmds " than perhaps we wot of. ^ + 

But in our own old scale there is no doubt that they first had , 

ii 

what we must look upon as the gamut proper, that is, they rose ^ 3 

from the key note in tones and semitones till they arrived at the » | 

octave above. ^ S 

The sizes of these tones differ, and their relative distances jk + 

from each other are not identical. The annexed scale will give • *? 

the accurate divisions of a purely musical scale, from one octave ^ .3 

to the other. A glance at this division will show that all harmoni- 3 | 

OUB blending and changing would be extremely difficult, and that §• S 

any attempt at Harmony must be confined to one key. Indeed, S + 

there was only one available scale. But if we remember the limited *^* ^ 

use to which the organ was orig^ally put ; that progressions were ^ 3 

only made from one note to another ; that there were altogether J | 

only at most two octaves of notes ; that the instrument was only .g 8 

used as a guide for voices ; and that single notes only were S + 

sounded; we see at once that this scale was up to the require- '^ ^ 

ments of the age. . g 
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In the course of time the extra semitones were introduced, per- g 



haps to further the possibility of transposition, and as the advisa- *§ 8 

bility of transposing to a higher or lower key became recognised, °° + 

• 

to suit any particular voices, so it became dear that with this ^ ^ 

scale such transposition was out of the question ; for any relative <f |i 

change of position in these tones would bring the wrong number S a 

of commas between such tones. g g 

To illustrate this more clearly, if it were desirable to transpose a f^ + 

tune a fifth, then the first interval would appear as a minor tone of ^ ? 

eight commas, as between G and A, whereas the first interval of s S 

the scale should be a major tone of nine commas as between C z B 

and D, its legitimate position. •;g ^ 

It was soon discovered that some of the tones in the scale 
might be tuned slightly fiat or sharp in relation to the others, 
without seriously offending the ear, and this led to the system of 
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pairing^ off the oommas as it were, so that more than one scale was 
ayailable. Thi» pairing of a note was called tempermg it, and any system 
by which particular notes are tempered is called a ** temperament,** 

In the fifteenth centnry a Spaniard, named Bamis, nrged the introduc- 
tion of the tempered scale. Up to this period, the semitones, or black 
notes, were tnned either as sharps or flats to their immediate neighbours, 
for instance, the one representing F sharp, could not be used as 
G fl^t. 

As is always the case when even the most obvious advantages are to be 
gained, there are to be found many persons willing to oppose any advance, 
so for a long time this change in temperament was fought over by soAJons, 
who argued that all purity would be lost if the scale were so tuned ; but 
as musical composition became more complex so it was found to be 
cramped in performance by the scales. Only a few were available for 
composition, enharmonic changes were unknown, and so at last this *' im- 
equal " temperament was gradually forced into use, by the necessity of 
the practical bearings of the case. 

The actual defects of the unequal temperament are very interesting, 
but we have not the space to go fully into the matter here. As every 
black note was either the flut of the white note above it, or the sharp of 
the one below, it followed that many keys were out of the question 
altogether — ^for instance, as there was a G sharp, but no A flat, the 
beautiful keys of E flxit major and Afl^t major were excluded. For in 
no case did a black note do duty for the sharp of the note below, and, at 
the same time, the fl^t of the note above. 

These defects of scale or temperament were felt by composers. They 
were prevented from writing, or, at least, performing, many elaborations ; 
and even in the sixteenth century the Italians endeavoured to remedy the 
defect to some extent by dividing the black keys on the manual so that 
one half should soimd one note, and the other gfive another. It will be 
remembered that these *' quarter ton£s,** as they were called, were intro- 
duced by Father Smith into the Temple organ. These extra notes were 
A fl>at and D sharp, and the scales made available were E flat major, 
nwnor, and E minor. In a previous chapter we noted several attempts 
to enhance this advantage by a further division of the notes, but the 
increased difficulty of execution, as well as the great room required for 
the extra pipes and necessary mechanism, not to mention the enor- 
mously increased expense, put any complete arrangement out of the 
question. 

When we consider the extreme simplicity of the equal temperament, and 
the immense advantagres attending its use, it seems difficult to understand 
why it did not at once occur as the easiest way out of the difficulty. It 



TEMPERAMENT. 175 

was dear that no instnunent oonld be made that could be played npon by 
an ordinary performer that had a perfect scale in each, key, and the 
qnestion was, conld not the twelve semitones be so divided as to, at once, 
make all keys alike for composition, and at the same time not offend the 
ear P Abont the beginning of the eighteenth centnry the battle of tempera- 
ments commenced, and it is to the g;rea,t Sebastian Bach that we owe the 
introduction of the present mode. 

*The advantages of the modem system, known as the eqnal tempera- 
ment, are so well known that we need only recapitulate them. 

(A) the semitones, twelve in number, are divided eqoally ; therefore 
(5) all the twenty-four keys are equally available — thus then (c) any 
semitone may be taken as a key note — and (d) any change may be made 
enharmonically, that is to say^ a change of notation does not imply a 
change of intonation or sound. 

It will be seen now what great enharmonic advantages hang on this 
system, for any change may be made without offending the ear in the 
slightest degree, for, although in theory an enharmonic change is a 
change of sounds, yet in practice such an arrangement would be intolera- 
ble. 

Take any note in the scale, and it will be seen that it can be made to 
serve many purposes — ^for instance, a note may be F natural, E sharp, 
or G double jiat, yet it is only changed on paper. 

To prove the advantages of this system, Bach wrote his marvellous 
and beautiful set of piano Fugues, consisting of forty-eight Preludes and 
Fugues, bringing into play every key, hitherto it will be remembered 
many of them having been quite unused. Bach used to tune his own 
instruments in accordance with this then new theory, and it is said that 
listeners could scarcely comprehend that in the easy modulations they 
were hearing the performer was bringing into his service remote k^ys, 
then looked upon as quite foreign. 

It was argued in favour of the old temperament, that although some 
keys were unused, yet those that were in use, were more pure and natural 
than the same or any keys of the new method — this was true, but we 
doubt if there are any except the most highly trained ears that would 
detect any serious flaw. 

It should be mentioned that the jarring that occurs in the imequal 
temperament when remote or unrecogrnised scales are called into play, is 
called a " wolf," in the equal temperament there is, therefore, no ** wolf** 
whatever, all keys being equal, unless it be insisted that there is always Sk 
"wolf." " 

After what has been said on the subject of temperament, it is onriouB 
to find still some eminent musicians adhering to a system that in no way 
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is up to the necessities of modem mnsic. Nevertheless, there are many 
large instraments still tnned on the unequal principle — the organ at Wells 
Cathedral, by Willis, has only very lately been modified — but it mnst be 
distiniotly stated that the great majority of organs are on the new prin- 
ciple now-a>days. All orchestral and town hall instruments, as well as 
nearly eyery church organ of repute, are tuned on the " eqtbal tempera- 
ment,'* 



CHAPTER XXV. 



TuNiNO the organ, or, indeed, any keyed initmment, is inoh a yery delioate 
operation, that before entering into the modM^ ofpwQ/mdA we would warn all 
amatenre not t6 attempt to tune any valoable inetmment without haring 
had praotioe in the art. Indeed, it is far better to leave snoh a difflonlt 
matter to those whose business it is continually to be at the work. More 
especially does this apply to the first operation, or " laying the bearings," 
as it is called. 

We shall only describe the mode of tuning necessary for the equal 
temperament, inasmuch as this is now so universal that it is the only 
method likely to be adopted in any instrument for general use. 

It is usual to tune the Pri/Mipal on the great organ, and then tune oU 
other stops to it. When, therefore, an organ is to be tuned throughout, 
it will be necessary to adjust the first note to a pitch-pipe or fork which 
is of the required pitch for the instrument. We treat of pitch in a 
future chapter (XXYII) ; so that, assuming that point to be settled, we 
hare our primary tuned. 

There are several methods of tuning the other notes to this 0, and it 
will be obvious that the easiest way to do would be to get an octave 
correct, and then proceed with all the other pipes in octaves, precisely 
as in the case of the piano. 

Perhaps the easiest method is to use only the intervals, the ffih^ and 
oetavM . In this way a perfect scale may be produced with less complica- 
tion than when the ikifd$ and fowrih9 are brought into play. 

The rule to be followed is that fifih$ should be fiai. The way to fUttea 
fifths is to tune first perfect, then so far to reduce the interval that 
distinct slow waves may be heard ; then the octave of the fifth Just 
adjusted, perfect, then the fifth of that octave fiat as the first, and so on 
according to the plan shown on th# Tuning Scale (Hg. ^^)t which repre* 
sente all the tuned notes as black, and all the untuned notes, or those 
about to be tuned, as white. On coming to the F natural the system 
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most be reveraed, and this note must be toned jnat as sharp to the 
above as were the others flat. In other words, the interval must be 
reduced in the same degree. This latter mode most also be adopted in 
the ease of the B flat and final E flat. 

Dnring the operation of laying the bearings it will be neoessary from time 
to time to use trial chords of such notes as have been already tnned, in 
order to satisfy the ear that they are properly tempered to their fellows. 
These chords are called "proofs," and will be suggested from time to 
time. 

If the tuner desires to use thirds, &c., in his schenie, the following 
rules must be rigidly kept : All octaves perfect, major thirds sha/rp, wmor 
ikwds fiat, and fourths sharp. 

Pitch. 
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VlQ, 66. TUNIHS BOALl. 

Having laid the bearings, and tuned the Principal throughout, the stops 
furthest from the operator should be taken next in order. This is done 
to avoid having to stoop over, or in any way interfere with an already 
tuned pipe. The reeds are always left to the last^ for they should be 
easily attainable, and require extra touching up more often than do the 
flue stops. 

The instruments used in tuning are of an extremely simple character. 
They consist of Twning Cones of various sizes. Horns, and the Reed Kn^e, 
as also of Mops of different dimensions. (Figs. 67 to 70). 

The causes which determine the pitch of flue-pipes have already been 
explained (amte pp. 128, 140). To sharpen a metal flue pipe the bell 
of the tuning horn is pressed on to the top, so as to make the opening of 
smaller dimensions. To flatten the pipe, the cone is tapped into the top, 
the aperture is thus widened, and the sound flattened. Closed metal 
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pipes are taned by means of an adjustable slide, whiob lengthens or 
shortens the pipe as may be reqoired. For closed pipes of wood, the 
stopper is raised to flatten and depressed to sharpen. Flutes and some 
square pipes of wood are tuned by means of a sheet of lead which is 
made to project over the top, so that by placing this nearer the opening 
the pipe is flattened, and by remoying it it is sharpened. The Kerat^lo' 
phon and some few other delicate stops are tuned by a slide at the upper 
end of the pipe. Then, again, it sometimes is found well to tune delicate 
stops by means of ears, that can be brought more over, or farther from 
the mouth, as may be required. The large metal Diapcuon pipes, as also 
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Fia.e8. 
Hoav. 



Fie. 69. 
Mop. 



Fio. 70. 
BiiD Kwiri, 



all the show pipes, are tuned by a slit in the back, with a tongue, which 
enables this sUt to be lengthened or shortened at pleasure. 

Pedal pipes of wood are tuned by having a bit of board nailed over the 
top or upon a large slit. 

In Mixtu^res and compound stops that have more than one pipe speak- 
ing at a time it is usual to employ various sised mops to silence those 
pipes that are not being tuned, but the best method of managing these 
is to arrange that each row of pipes of a compound stop shall have a 
separate slide, so that the tuner may effectually silence all the ranks he 
does not require. 

N 2 
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The reeds are timed with an instniment called a Beed Knife, whioh 
is a rod of steel with a very blnnt blade, as represented in the fignire. 
With this the wire whioh rises from the boot is depressed to sharpen 
or raised to flatten the note. The more delicate and the smallest pipes 
of the reed department are sometimes adjnsted by a cap over the top, 
but this so affects the calibre of speech that it is not well to alter its 
position if by any means the wire can be utilised. 



CHAPTER XXVI. 



DistineHon in Keys, 

Haying in Chapter XXTV. shown that in theory all soales are abaolately 
alike {i,e., if the instnunent be tnned upon the modem system of equal 
temperament), it would at first sight appear that, no matter. which key 
was selected for the performance of a passage, the effect on the ear 
would remain unaltered in character, the pitch only differing according 
to the scale used. But, on the other hand, eyery person who has eyen a 
rudimentary knowledge of music is well aware that each scale throughout 
the gamut has most distinctive characteristics, and an ear oomparatiyely 
untrained can almost always appreciate the difference between scales of 
sharps or of flats. 

Of course, in the old unequal temperament, as soon as the performer 
wandered away into any key saye those few that were allotted him, the 
clashing of mixed interyals gave him a " character " that warned him at 
once of his i>osition ; but the fact is, no one quite seems able to tell us 
why our modem scales haye each their own distinctiye qualities ; why 
it will not do to play a solemn passage in B naturaL 

No matter with what precision the tuner exercises his^ art, with what 
skill he lays his bearings, still there remains the distinct character of 
each key, unaltered and standing forth, almost as if each were tuned on 
purpose to produce giyen results. It must not be imagined that keys 
differ so much in themselyes as to bear no resemblance to each other; 
the truth is that eyery key resembles more or less some other, but eyen 
those most alike haye indiyidual features, whereas those at either end of 
this differential scale seem hardly to be of the same family, so remote 
is the likeness. 

This difference of k^ has been rather oyerstated by some authors, but 
the following is a fair r48Ufn4 of the chief character attributed to the 
ordinary k^ys more usually to be met with : 

C Major, — ^Bold in style, and much used for marches, &c., and for 
prominent or pronounced themes. (" Gloria," Mass 12. — ^Mozart.) 
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Jftnor.— Flamtive, with the oharaoter common to all minors, but 
hardly monmfnl. (« Qui Tollis," Mass 12.— Mozart.) 

D Major, — ^Vigorous and spirited. A great favonrite for vocal chorus. 
This key is, in fact, the highest choral scale in use. C Hallelujah 
Chorus," "Messiah.**) 

D Minor. — Fine and solemn. 

E Major. — Very joyous and spirited, but also capable of great 
expression. This key might be called incisiye in character. (" I know 
that my Bedeemer," " Messiah.") 

E Mimor. — Ghrand and spirited minor key, very useful for solemn martial 
work. (Mendelssohn's " lieder," " March of the Enights Templars.") 

F Major. — A most useful key, quiet and smooth. A very great 
faTOurite with all composers, and capable of great and varied expressions. 
(** He shall feed His flock,** " Messiah.**) 

F Minor. ^^A pUant key, sad and wailing, not often used. 

G Major. — ^Perhaps a little commonplace, but most useful; not so 
bright as D or E major, but brighter than F major. Frequently used 
for all kinds of work. 

Mmor. — Most beautiful key, melancholy and grand. This key is, 
perhaps, as fine as any of the minors, and has been used for some of the 
finest passages of our great composers. (Prayer in " Mos4 in Egitto.*') 

A Major. — ^Yery fine, bright and sprightly. It is a general favourite, 
and may be found expressing the thoughts of all our composers when 
they have desired a bright and flashing effect. ("Sonata to Haydn,** 
first movement. — Beethoven.) 

A Minor. — ^Most delicate, often used as the complementary minor to C. 
Mendelssohn wrote some of his best Lieder in this key. 

B Nalmral. — Uncommon key, but very incisive and lively. This key 
has hardly had justice done to it, as it is so very bright. In organ music 
this may . be accounted for by the want of profundity of the bass 
note. 

B Minor. — ^Like all the minors, wailing, but not so pathetic as its 
fellows. (** O God, have mercy !**— Mendelssohn.) 

D Flat Major. — A very fine and grand key, used to express some of 
the tragic ideas of our great masters ; not so popular as it should be. 

E Flat Major. — ^A key that gives an expression too well known to want 
description. This scale is capable of the most exquisite expression, and is 
a general favourite. Some of the best of our great works are in this 
k^y. (" If with all your hearts,** " EUjah.*') 

A Flat Major. — ^This key deserves special notice as being the great 
outcome of our present system of tuning. In the unequal temperament it 
was not to be used, but with us it has become the most popular of all 
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keys for expreiiing lad, malodioui, and tranqoll id«M. It is beantifiil to 
a degree, and hai a character of ite own. It is difficult to choose any one 
example, bnt, perhaps, that "Lleder ohne Worte,'' beginning Men- 
delssohn's 4th book, gires as good a specimen of its effect as any. 

B Flat Jfd^'or.—- Not by any means so pleasing as the last. It is often 
used by all composers, and is a qniet, inoffensive luiy, with nothing 
particular sare its dnlness to recommend it. 

The above are the ordinary keys, with their pecnliarities* As we said, 
no one can qnite account for the differences, bnt there th^y are. 




CHAPTER XXVII. 



The Vernations of Pitch, 

P1SHA.P8 there is no point that has been more dispated among moaioiana 
than that of " pitch," and even now it has only been settled with reipeot 
to this oonntry in a slipshod manner, and without serious regard to 
natural acoustics. 

The gravity or aouteness of a note is termed its "pitch." Notes 
having the same number of yibrationa are of the same pitch. There is a 
standard for this country from which all instruments are tuned for so- 
called " concert" pitch. This note is the C, having 528* vibrations per 
second. The point was so far settled at a meeting of the Society of 
Arts, 5th June, 1860 ; but according to Sir John Herschel, the natural 
divisions of notes rise from one vibration per second by octaves thus, 
1, 2, 4, 8, &c., under which arrangement the natural pitch of that 
would be 512 vibrations per second, so that the present concert pitch is 
really sixteen vibrations above the natural one. 

With regard to the pitch to which an organ should be tuned, there are 
so many matters to be considered, that it is not at all settled which is 
absolutely the best method of proceeding. Of course the question of or- 
chestral organs, pure and simple, such as are in halls, public places, &c., 
where they would frequently be required in harmony with an orchestra, is 
settled by the pitch above alluded to, and to which all concert music, &c., 
is played. But for congregational and general music, the present pitch 
is considered trying. It will be interesting, therefore, to observe some 
of the differences that have arisen in this particular, and aJso to note the 
several theories that are supposed to account for some very remarkable 
variations with regard to the standards that have been found prevalent 
at diif erent times and in different countries. Many persons are of opinion 
that for at least two hundred years the musical pitch has been gradually 
rising, and that in the time of old Father Tallis it was about two tones 
below our present standard. That such could hardly be the case is 

* The aotnal fork made as a standard tamed out to be O—fiSM. 
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manifest when we see how very low the moBic of that period is scored. 
It is with difficulty that some bass passages are snng, eyen at the present 
pitch, and it is not probable that the scale of the hmnan yoice has 
changed. Indeed, this last idea has been seriously argued, but it is 
utterly untenable to thinkers. The yoice is perhaps the most perfect 
piece of mechanism in the body, and the idea that in so short a time 
nature should have found sufficient cause to make so great and important 
an alteration is scarcely probable. 

The best solution of this difficulty seems to be that in the sixteenth 
century there were two distinct pitches. The ordinary one, if we may 
use the term, was low ; whereas the ecclesiastical pitch was actually 
higher than our present one. This is borne out by the fact that in 
Germany it is found that the old organs built about that period were at 
least a tone aboye our pitch. It seems that in that country there 
were no less than three standards, called severally the Orchestra Fitch, 
which was the lowest, the Chamber' Fitch, which was slightly higher, 
and the Church Fitch, which was the highest. 

Mr. Hopkins, who has gone thoroughly into the question, points out 
that the very low notation of church music is almost a proof that a high 
pitch was used in the churches. 

It is interesting to note that Father Smith, who always tuned his 
organs to a lower pitch than the old supposed one, chose what is really 
the mathematically correct standard. 

The pitch then gradually became lower, and exactly as this advanced, 
so did the notation in proportion become higher. Hence, by following the 
music written between the two extreme periods, we can with some degree 
of accuracy trace the gradual but steady fall of the pitch. 

But with regard to the orgfan in particular, the gteat point of im- 
portance is. What pitch is to be chosen now P 

Although organs and pianos are tuned to C, it must be remembered 
that the majority of musical instruments are tuned to A, so that it is 
convenient to take this note as the standard when speaking of various 
pitches, and, where necessary, reduce the number of yibrations to 
the note C by rule of three. The following relations will be a guide. 
In equal temperaments, the note A, giying 444 vibrations per second, 
corresponds to the C giving 528, and conversely. In giving the old 
pitches it will be well to remember that the only method we have of 
carrying pitch is by means of the organ pipe or the tuning fork, the 
latter dating only from 1711, so that prior to this date the organ pipe 
was the only means of determining the pitches to which instruments 
had been tuned. Both pipe and fork alter with temperature, the former 
becoming sharper as the temperature rises, the latter somewhat flatter. 
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The pipe alters by one Tibiation for every thonsand for one degree 
Faihrenlieit, nearly ; this therefore neoeBsitates that for taking atandards 
or aocnrate notation of pitoh, organs should be reduced to a fixed 
temperature ; the fork alters only about one vibration in 21,000 for each 
degree, so that practically this deviation may be ignored. 

Mr. Alexander JEHlis has entered very fully and exhaustively into the 
subject of pitch, and the result of his labours has been given to the 
public in some interesting articles appearing in Naiwre (1880). We 
are indebted to him for the following r48wm4, which is, in fact, a con- 
densation of all that need be said with regard to the various pitches that 
are known. 

At present almost all organs, not ordered otherwise, are tuned to what 
corresponds to an old medium pitch, to be heard on an old organ at 
Hampton Court Palace, and on the organs of St. Paul's Cathedral 
and Westminster Abbey, as at present tuned. It is in reality what the 
Society of Arts intended theirs to be. 

CONDENSED HISTOEY OF MUSICAL PITCH, 
1. Church Pitch, Lowest, 

A. 

870 ... Zero pitch, not observed. 

874 ... L'Hospice Comtesse. Lille, 

877 .» Bchlick low, 1511; BMob, 1766; French C foot organs. 



2. Church Pitch, Low, 

Wl ... A. Silberman. StrasbnrgMinster. 1714. 
, Eiiler*s clavichords, St. Fetersbursf, 1789. 
. Trinity College Organ, 1759 ; English C foot organs ; Roman 

pitch pipes. 1720. 
. Versailles Chapel, 1789 ; French B foot organs. 
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8. Chamber Pitch, Low, 

404 ...Roman pitch, 1780, from a fork. 

407 ...Saavenr, Paris, 1718. 

408 ...Mattheson, Hamburg, 1762. 

409 ...Pascal Taskin, Paris, Court Clavecins, 1783. 

4. Mean Pitch for Two Centuries, English B foot Organs, 

415 ... Chain fork of the Roman Catholic Church organ, built by 

6. Silbermann»1722. 
418 ... Same organ in 1878. Euler*s organs, 1781. 
420 ,„ 6. Silbermann's Freiberg organ, 1714; Torje Bosch's Seville 

Cathedral organ, 1785; and all church organs in Spain. 
422 ... Stein's fork for Mozart^s pianos. 1780 ; Lower resonance of 

Cremona violins, 1700; Old fork at Lille, about 1754; 

Verona and Padua, 1780; Russian Court church band, 

1860. 
> Handel's fork, 1751 ; Green's St. Katharine's, 1778 ; and Ee «, 

1790; Dresden Opera under Weber, 1815-21; Paris Comic 

Ooera. 1820 

424 M. PrsBtorius's*' suitable "church pitch, 1619; Originea Philhar- 
monic Concerts, 1818-1828. 

427 ... Paris Grand Opera, 1811. 

428 ... Renatus Harris's organs, 1696 ; Green's St. George's, Windsor 

Castle, 1788; Paris Comic Opera, 1828. 

5. The Compromise Pitch, 

488 ... Sir George Smart's fork. 1828. 

434 ... Paris Grand Opera, 1829. 

485 ... French Diapson Normal, 1859. 
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6. Modem Orehe$tral and *AnoiMt Medium FUeh» 

440 ... Paris Conservfttoire, 1812; Paris Opera, 1818 ; Boheibler's 

Stuttgart pitch, 1884; Dresden, 1802. 
442 ... *Fatber Snutb's (•Bernard Bohinidt's) low pitch at Hamp- 

_ , ton Oonrt Palace, 1090; English B flat foot organs. 

Bologna. Lioeo Mnsioale, 1800. 




Grand Opera, 1886 ; 
., -_ jy of Arts, meant for 

A 444. 

447 ... Vienna Opera. 1878. 
410 ... Paris Grand Opera, 1868: Leipzig, Gewandhaos Concerts, 

1809: Griesbach's G fi84'6, 1800, for Society of Arts, meant 

for 628. 
461 ... Lille Opera, 1848 and 1864: British and Belgian MiUtary 

Instruments Standard, 1979} Higher resonance of Oremona 

violins, about 1700. 
468 ... Mean of the Plmharmonic Concerts nnder Sir M. Costa, 

18404i4. 
466 ... Hii^st ' Philharmonic, 1874} Broadwood's, Erard's, 

Brtnsmead's, and (English) Steinway's concert pianos, 

1880 

466 : Vienna celebrated high pitch before 1889. 

467 ... (American) Steinway^s pianos. 

7. Church Pitch, Eiffh, 

468 ... Vienna, large Franciscan organ, 1640. 
474 ... Tomkin's standard. 1668: Father Smith's high pitch at old 



Durham and old St. Ifames's Chapel Royal organs. 1683 
and 1708; the Jordans, at St. George's, Botolph Lane, 
1748: English A foot organs. 
481 ... St. Catnerine's, Hamburg, 1648. 



484 ... Old smaller organ in Cathedral, Lttbeck. 

489 ... St. James's (S. Jacobi), Hamburg, original pitch, 1688. 

8. Church Pitch, Eighett. 

494 ... St. James's (S. Jacobi), Hamburg, present pitch, 1879. 

496 ... Bendsburg organ, 166H. 

604 ... Schlick's high pitch, 1611 ; Mercenne's ton de chapelle, 1686. 

606 ... Halberstadt organ, 1681. 

90 Church Pitch, Extreme, and Chamber Pitch, Eigheet, 

668 ... Mersenne, ton de ohambre, 1686, 

667 ... Usual church pitch in North Germany in 1619. called cham- 
ber pitch by Preetorins. Probable pitch of church music of 
Orlando Gibbons (1688.1626). 

Taken as broadly at possible, it perhaps ihonld be laid down as law 
that all organs shonld be tnned to the present standard concert pitch, i.0., 
=: 528 vibrations per second. Under these oironmstances, if the worst 
comes to the worst (and in ohnrcb singing this pitch is fonnd trying), it is 
no very difficult matter to transpose the music a semitone or even a whole 
tone, and there will always be the satisfaction of haying the recognized 
standard concert pitch, if at any time it should be required. We must 
not lose sight of the fact that gradually the orchestra is being introduced 
into our churches. A few years ago it was only at a few of the larger 
and more important Boman OathoUc churches that the orchestra was 
occasionally heard at festivals, but the favour that this introduction 
gained was so marked that imperceptibly it has gradually come about 
that in the EstabUshed Church, as also in some of the more important 
chapels of other sects, the orchestra has made its way. The performance 
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of Baoh's Pasiion Miuie at St. Paul's Cathedral, and afterwarda at St. 
Anne's Chnroh, Soho, was the first great step in this direction, and the 
manner in which the public flocked to get admittance spoke yolnmes as 
to the popolarityi at any rate, of the moyement. Indeed, on the second 
performance, it was found necessary to admit only by tickets, and even 
then the chnrch was fall to overflowing. 

Patting aside, then, those organs that are erected with a Tiew to the 
part th^ may play at public performances of large scale, at concerts, &c., 
it may often happen that a church organ is called upon to combine with 
other instruments, so that unless there is no probability of such an occur- 
rence, it would always be better to choose the concert pitch. If, on the 
other hand, an organ were to be erected with a yiew to assisting the voice 
and that only, where repeated and continued vocal music was to be given, 
there would be no special reason why a pitch slightly lower might not be 
chosen, say, perhaps, the to have the natural 512 vibrations. 

We ought most certainly to make these great points questions of inter- 
national arrangement. It is undoubtedly a matter that spreads far 
beyond the confines of any one country, and until there has been settled 
some permanent pitch for all civilized countries, so long will there be 
petty discussion as to *' which is best." 




CHAPTER XXVIII. 



The Size of Organs. 

It is of the ntmost importance that an organ shonld be of snob a size 
and power as to be able to fulfil those duties it will be most frequently 
called upon to perform. With regard to large instruments, used lor 
orchestral purposes, for Cathedrals, &o., this will, as a matter of course, 
be duly considered, and money and space being more or less at command, 
there is seldom much doubt that the instrument will be able adequately 
to perform its part throughout the usual routine of its Work. According 
to the place and means, so will such an organ be more or less perfect. 
It will have a Solo organ or not, it will possess many of the less common 
stops, and have those accessory arrangements that may not be looked 
upon as actually essential to an ordinary organ. In the case of large 
public buildings, or well attended and carefully managed places of 
worship, no org^an would be erected without due consideration of all the 
duties it will from time to time be called upon to fulfil, so that we find 
magnificent instruments, with every possible accessory for easy manipu- 
lation and variety of performance, at all those places where different 
organists and orchestral works are most likely to be heard. But when 
we come to the smaller buildings, where the organ is to play a subordinate 
part, for the leading of voices, &c., it is often the case that an instrument 
is erected which, valuable as it may be from one point of view, never- 
theless might have been made of greater use as a choral adjunct for the 
same or even a less outlay than had arisen. 

It is quite surprising how little actual work there need be in an 
instrument to make it at once a complete and capable means of leading 
large bodies of voices, and in building and planning small organs it 
often happens that those improvements that have within the last century 
become so common are looked upon as essential, so that many a poor 
church or mission chapel goes without an organ, because it is supi>0Bed 
that a seemly instrument for so large a congregation cannot be obtained 
for a given sum that might be raised. This idea is erroneous, and the sum 
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of money expended on a large harmoninm wonld amply snffioe to plaoe 
an organ of enfficient power for all the reqidrements of the place. First, 
then, be it understood that the Swell, the Choir, and even the Pedal 
organs, are all mere accessories to an organ that is intended only for 
vocal or congregational singing, and a few good solid stops will produce 
all the tone and all the power necessary to lead an immense body of 
Toices. It must not be inferred from what we have just now stated that 
a large organ is useless — quite the contrary; but what we want to 
convey is, that a comparatively small instrument may be so constructed 
as to be capable of giving the lead to large congregrations. It must have 
been noticed by almost all persons who are not versed in the science of 
music that in an ordinary quartet of four voices for sopromo, alto, tenor, 
and hose, the treble is always heard more distinctly than any other part; 
and, again, that if an air is played on any instrument an octave above 
the usual pitch, it becomes at once more prominent. This is not beoause 
the treble notes are stronger than the others, but beoause th^ are of a 
higher intonation. In point of fact, the higher a note is the weaker it 
becomes ; but the pitch has a great deal to do with the manner in which 
we appreciate it, so that a treble voice of weak character is heard above 
the strongest bass. Thus, then, with the organ ; a stop of small weak 
pipes can be heard above all the lower and more ponderous stops, or 
above the largest congregation of adult singers. 

If, then, we construct an organ with one or two well voiced uniscm 
stops, these go to support the treble singers. Double stops, say a 
Double Diapason, would assist and help the bass voices, and the addition 
of a Principal, a Fifteenth, or, after that, a Mixture, would be found 
ample to bring out the organ tone, so as to lead the whole voices. Of 
course, the addition of Pedals is an advantage, for if to the above a Pedal 
Stop be added, with also a Pedal Coupler, the full effect of that depart- 
ment, insomuch as accompaniment requires, may be attained. Let it, 
then, be remembered that unison stops assist trebles, double manual 
stops help the basses, while the octave stops give prominence and Uad 
the voices, and the pedal marks the progress of the music with precision. 

It is hardly necessary here to point out how superior is the tone of 
the organ to that of any other instrument that can be substituted. Of 
course, the harmonium is a mere apology for its absence, whereas other 
instruments lack not only the tone, but the sustaining power that makes 
the organ of such great value to all choirmasters. We then come to 
consider the kind of organ that it would be advisable to erect for the 
leading of a congregation. Let it not be thought we recommoid that 
only such an organ as we here specify should be erected in a Church or 
Chapel of a size for its congregation, but that where meftnsfora complete 
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instnixnent are wantixig, snoh a one as will meet the requirements of the 
singing can, with jndioions arrangement, be erected for a small outlay. 

There is one point that cannot be too well remembered by those whose 
duty it may be to provide an organ for any permanent building, viz., that 
if the instrument be planned accordingly, it will not be necessary to 
build it all at once. There can be no graver error than to attempt to 
add this and that to a complete instrument. In the first place it is an 
injustice to the original designer ; for if it were so constructed as to 
balance properly, it is obvious that any alterations or additions cannot 
but break such a balance, and do away with the effect of the complete 
tone ; then if the instrument has been finished in the first instance, it 
will be impossible to add anything of importance without disturbing all 
the previous arrangement and the contents of the whole instrument, and 
this, as a rule, leads not only to the imperfection of whatever addition 
may have been effected, but also to the spoiling of what good work there 
may have been in the organ at the outset. But in planning organs for 
small buildings, as well as for large, it is well to devise such an instru- 
ment as will be best for the surroundings, to complete the necessary 
mechanism for the whole, and insert then the principal stops as far as 
means will allow, always having the skeleton of the instrument so far 
completed that at any time additions may be made without altering 
the scheme, or disturbing existing parts. By this means a suitable organ 
can almost always be built in the course of a few years ; whereas if a 
complete instrument is insisted on at first, there is the unavoidable loss 
occasioned by having to get rid of the old organ second-hand when the 
time has arrived for the erection of such a one as should have been at 
first arranged. 

Something has been said with regard to the compass necessary for 
these small organs, and although there can be no doubt that it might 
be curtailed without any great disadvantage, still we can hardly 
recommend that any save the usual compass from C C to A in alt be 
adopted; and this because if the full compass be allowed the power 
remains to the organist to play any passages in octaves, so as to bring 
up any tendency to flatness that may from time to time be evinced by 
the congregation. 

The smallest organ that we would under any circumstances advise 
would consist of : 

1. Open DiapMon. 2. Stopped Diapason. 8. Principal. 

And if to this could be added a small scale Bourdon, it would be found 
to give great weight to the effect without interfering with the ground 
tone. 
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For a larger instrument would appear : 

1. Bourdon. 8. Stopped Dlapaion. 

2. Open DiapMon. 4. Principal. 

5. Fifteenth. 

And to this might be added a Pedal Coupler, and also a Diaooton or 
Octave Coupler, which would increase the upward range or tone, and, in 
fact, would, when in use, produce the tones of an organ constructed as 
follows : 

1. Bourdon. 6. Stopped DiapMon. 

t. Open DiapMon. 7. MioipaL 

S. Stopped DiapMon. 8. Flute. ^^ 

4. Principal. 9. Fifteenth. 

5. Fifteenth. 10. Octave Fifteenth. 

Instead of the addition of Fifteenth, a two-ranked Mixture would be 
of use, and such an organ would sustain from 400 to 500 Toices with 
ease. 

Each of the specifications hitherto given would be of more value if 
enclosed in a Swell-box. When the whole of a small organ is thus 
encased, the arrangement is known as a " General Swell " (vide cmte p. 
128). The advantages of this are manifold. In the first plaee, it keeps out 
dust, for all the pipes being within the box, and therefore subject to the 
same temperature, there is no necessity for leaving the Swell pedal down 
(as is the case in a larger instrument of two manuals), unless it so happen 
that violent changes of temperature are likely to occur, when it is always 
wise to observe the general rule, and allow the external atmosphere free 
access to the pipes. Again, a " General Swell," though not taking trom 
the power of the organ, gives to the performer the option of playing any 
passage more softly than he otherwise could had he not this addition. 

It would hardly be advisable to construct a larger organ than that last 
given for the mere accompanying of voices, so that when it is decided to 
erect a more complete instrument we find ourselves among the range of 
organs proper, and with the choice of all and every of the many complica- 
tions to which a finished instrument may aspire. We can, therefore, now 
pass on to consider the proper size of organs for small buildings, such 
as country churches, chapels, &c., where it would be desirable to have an 
instrument capable of giving some little colour to the service, besides 
merely accompanying the singing. Here we should have two manuals ; 
and before going on to specify such an instrument we would point out 
a great mistake that is only too frequently made, that of curtailing the 
Swell at Tenor 0. 

Where this is permitted, there is no possibility of playing any passage 
of ordinary limits upon the Swell only, and a great part of the utility of 
this portion of the instrument is lost. It is always advisable to carry a 
manual to its entire compass, even at the sacrifice of some stops. 
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This may always be done with more or less ease without altogether 
inoHrring the expense conoomitant with the lower ootayes of the larger 
stops ; thns, by grooving an open 8ft. stop into the bass octave of a 
stopped set of pipes of a similar tone-length, or even by borrowing a bass 
ootave from the Great Organ, the gap may be in a great measure filled ; 
nevertheless we cannot bnt assert that it is always better, as far as 
possible, to have the smallest organs complete as far as they go. In a 
case where the abridgement at tenor C is unavoidable, there should 
always be an Ootave Coupler from Great to Swell, so that by putting 
down the C C pedal, the Swell C may also be influenced. 

There are so many small organs about the size required for such a 
building as we have mentioned above, that instead of giving any special 
instrument, we draw up a specification that may be more or less altered 
according to circumstances. 

Obsat Organ. 

1. Open DiMDMon Mt. 

2. Stopped Diapason 8ft. 

5. Dnlciaiia (or Salicional) to tenor 8ft. 

4. Principal 4ft. 

6. Fifteenth 2ft. 

SWBLL ObGAN. 

6. Open Diapason, totenor 8ft. 

7. iJeWioh Gedact 8ft. 

8. Principali 4ft. 

9. Mixture (Qnint and Fifteenth) ILranks 

10. Oboe 8ft. 

FXDAL ObQAN. 

U. Stopped Pipes «... lflft.tone 

▲ccxssoBias. 

Oonplers— 1. Swell to Great. 
2. Great to PedaL 
8. Octave Conpler-PedaL 

No. 3 is grooved into bass of No. 2, No. 6 is grooved into bass of 
No. 7. 

To the above may be added with advantage a coupler. Swell to Pedal, 
as also a Diaocton, or Octave Coupler on the Swell. 

The advantage gained by having an Octave Coupler to Pedals is, that 
the effect of an 8ft. Flute is produced on that department. The addition 
of a Diaocton to the Swell would necessitate the carrying up of the 
stops to the limit of the extra octave, but would well repay the outlay. 
Finally the coupler. Swell to Pedal, although adding to the expense and 
oomplioation, gives the very great advantage of a suitable bass being 
easily commanded from that portion of the instrument. 

A step farther takes us to that form of two manual instrument to be 
found in a large number of Churches, &o., throughout the country, and as 
a specimen we choose that in St. Mary's, Prittlewell, Essex, built by 
Messrs. Bishop and Son, 1876. 

O 
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M Ot»l. 

ro Oompofltlaii Ptdili to sioh nuoiiu]. 

No. 9 1b not of open pipeii bnt stopped wood of 16ft. tone. Spott»d 
metal hai been used thionghoat tlis entiTe iiiet«l work, and tlie oompaaa 
1b from C C to Q* on tbe maniiali, uid from C C to F on ths pedaU. 

By meuii of » tollable nnmbei of oombinatlon pedftls, ire oui ditpenie 
with tiie Choir oi thlid ""■""«-l without lo mnoh InoonTenlenos u at flrit 
tnlght be enppoMd, lo thftt it tha atopi aie of a proper ohUMter, mnd of 
■affloient TBrletr, a yerj fair initcninent for aluott all pnrpoiei may be 
obtained faaving two tnamiali only. Between the la»t tpeolfioatlon and 
the one below there li ft nther wide gulf, bnt there Me few who an not 
aoqo^nted with otguii of two mannula that wonld go to furnish them 
with data M to the oapabiUtle* of looh initmmenta. We therefore 
give ai a flnal instanoe of two-awnoal work the lohednla of the organ In 
the Bow and Bromley Inttitnte, by Heeen. Brlndle; and Foiter, Shef- 
field. Tbii Inetrnment hM been prariondy referred to, and la of interaat 
•a behic one of the few organa in a pnbllo hall harlng onl; two mannaU, 
and alao aa poaaewinB ventil oomblnalion pedala. 

The organ la fonnd to be of ample power and oapadty for the hall in 
which it is plaoed, and it affords an example of how well a moderate Inatni- 
ment, if properly sohemed, mi^ be made efBoient for the claaa of work 
that inatmmenti in anoh plaoet are likely to be called npon to do. 

t. bourdon ^ - ^ lack 

i. Opnn D1.EM0D Sf. 
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8 PiDAL ObOAW. 
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COUPLBM. 

Flv« ooupUri, worked by itniUl tH)dftli« ai follow* i 

1. 0w«ll to PgdftUi. 
1 Uroftt to P«da)Ui. 
8. Bw«{i to Ur«At. 

4. Hw«ll'iub-Oqtov« on Bflf • 

5. Bw0lUtt|Mir*OoUv« utto. 

AcxjwMOKim. 
HtvMi vmtU Oomblfifttlon Pod»lN i four on GhrMt tad PtdAl Orrani, 
Mtlny MlmttltMMOttily, th« oth«r thrM on Bw«ll. 

Tbo groat ftdTiatftgo of throo-mannal ixutrnuMntf, ovor thoio hftfing 
only two, if that an aooompanimont may bo arrangod on tbo Ohoir 
manual for oithor of tho othor dopartmonti, ono of tho lattor boing roady 
to tako up tho itrain with a totally difforing arrangomont of stopi. Fo 
initanoe, a lolo may bo arranged for a fluo stop on tho Ghroat Organ, 
coupled, perhaps in ootaves, with a reed on tho Swoll, and aooompaniod 
by the Ohoir ; or the Chreat and Swell manuals may bo full and kept for 
/ passages, while the Ohoir is ready to tako any short soft phrase that 
may ooour. Bo that whatever may bo done by means of composition 
pedals with a two-manual instrument, it still falls short, in point of variotyi 
of the organ with three olariers. Hence wo find often that a compam- 
tirely small three-manual organ is preferred to ono of greater power 
without the additional department. We, therefore, give an ideal organ 
of this class, which would bo suitable for a chamber or small church, 
and then a couple of existing instances of three-manual instrumeute such 
as are of most use in ordinary places of worship. Wo must not omit to 
mention that it is usual to have on the Ohoir Organ a few stops that will 
serve well as solo effects. This department is thus made, ae far as 
possible, to answer tho purpose of the Solo manual of the larger instru- 
ments. Not tho least advantage to bo derived from throe-manual 
instruments, as opposed to those of two manuals, is tho coupling of tho 
Ohoir and Swell Organs which, under many circumstances, is most 
expedient. 

For chamber or small space, the following would form a useful oom* 
bination i 

02 
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Gbbat Oboan. 

I. (h)6n DiapMon 8ft. 

8. Stopped Diapason 8tt. 

8. Violin Diapason Mt. 

4. Principal 4ft, 

6. Fifteenth Mt, 

6. Trumpet 8ft. 

SwBLL Organ. 

7. Open Diapason 8ft. 

8. HohlFlote 8ft. 

9. Gemshom 4ft. 

10. Hannonic Piccolo 2ft. 

11. Mixture Illranks. 

18. Horn or Oboe 8ft. 

Ohoib Oboam. 

18. Open Diapason (to tenor 0) 8ft. 

li. LieUidh Oedaot 8ft. 

16. Bwabe Flute 4ft. 

16. Dulciana 8ft. 

17. Piccolo 2ft. 

18. Clarionet (to tenor 0) 8ft. 

Pbdal Oboan. 

19. Open Diapason 16ft. 

20. Bourdon 16ft. 

▲gcbsbobt Moyixxnts. 

Couplers ^-l. Swell to Great. 
2. Swell to Choir. 
8. Great to Pedals. 
4. Swell to PedalB. 

Three Composition Pedals : two aotinir on Great Organ* and one on 
the Swell. 

In this speoifioation Nob. 3, 9, 17, and 18, andeyen 6, might be omitted 
to make the organ less ezpensive. 

What may almost be looked upon as the ordinary form of three- 
manual work, so frequently are organs of the calibre to be fonnd, is 
made up of much the same stops as the foregoing ; but the utility of the 
instrument is greatly ex^noed by the addition of reeds in the Pedal, 
more stops in the Swell, and a greater number of couplers ; as also in- 
yariably one or two 16ft. toned stops on the manuals. As an instance of 
such an organ, fitted, be it remembered, as well for a moderate sized 
hall as for an ordinary parish church, i^e shall cite the instrument in 
the Church of St. John of Jerusalem, South Hackney. 

Gbbat Oboan. 

1. Double Diapason 16ft. 

2. Open Diapason 8ft. 

8. HSSlFlote 8ft. 

4. Stopped Diapason 8ft. 

5. Octave 4ft. 

6. Super Octave 2ft, 

7. Twelfth 21ft. 

8. Mixture Illranks. 

9. Trumpet 8ft, 

SwBLL Oboan. 
10. Bourdon left, 

II, Open Diapason 8ft. 

12. Keraulophon (to tenor O 8ft. 

18, Stopped Diapason 8ft, 

14. Octave 4ft. 

1&. Super Octave 2ft, 

16. Mixture Illranks. 

17. Cornopean 8ft, 

18. Oboe 8ft. 

19. Clarion 4ft. 
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Ohoib Oboax. _ 

20. DuldAQA 8fU 

21. VieldlQamba „ 8ft. 

22. Stopped Diapason 8ft. 

28. Oemshom 4ft« 

24. Flute (stopped wood) 4ft. 

25. Piccolo 2ft. 

26. Clarionet 8ft, 

Pedal Oboah. ^ 

27. Open Diapason IWt. 

28. Boordon 16ft, 

29. Violoncello 8ft. 

80. Trombone 16ft, 

ACCSSSOBXES. 

Couplers :— 1, Swell to Great. 
2. Swell to Choir. 
8. Swell to Pedals. 

4. Great to Pedals. 

5. Choir to Pedals. 

The instmment was built by Messrs. Qray and Dayison in 1873, and 
the oompass is — manuals C C to Gs, pedals C C C to E. 

We now pass on to consider a specification suited to a larger building, 
a cathedral or exceptionally large church. It may be noticed that we 
do not add a larger hall ; the reason is simply that in planning an organ^ 
if it were to be built of this size and importance for a public building 
other than a place of worship, the arrangement of stops, as also their 
kind, would be materially altered. For the church we should want an 
organ of a different character from that required for a public building. 
In the latter the wind pressures would be of another calibre, there 
would be more solo stops, &c., so that the class of organs differs. The 
larger the instrument the greater is the gulf between them. Of church 
organs perhaps as good an instance as we can cite would be the organ 
in the parish church, Halifax, the following particulars concerning which 
instrument may be of interest : It was originally built by Snetzler, 1766, 
and then contained twenty-four stops, three manuals, no Pedal Organ 
whatever. In 1825 Messrs. T. Qreenwood and Son put in sixteen toe 
pedals, acting on the Great Organ manual. In 1837 Mr, John Gray 
added an octave and a half of pedal pipes with pedal action, couplers — 
Choir to Chreat, and Swell to Chreat, four composition pedals, acting on 
the Great Organ, replaced the Vox Humana by a Dulciana, added to 
the Swell manual a lower octave of keys which acted on the Stopped 
Diapason of the Choir Organ. It was this builder who converted the 
Echo Organ into a Swell. Mr. Hill after this oontinued the improvement, 
extended the Swell pipes to gamut G, added a Double Diapason, and sub* 
stituted ivory and ebony for the old mahogany keys. He removed the 
Trumpet in the Swell, substituting a Cornopean, 

In 1851 the G Pedals were replaced by those of our modem compass 
— CCC. 

In 1869 the entire organ was reconstructed into a C C instmment^ 
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under tbe direction of Messrs. Hill and Son. It was now tnned on the 
equal temperament, a Gedact of 16ft. tone added to the Choir, a Doable 
Tmmpet to the Swell, as also a Clarion made ont of the old Trumpet, 
and a Pedal Organ from C C C to F of the following stops was also 
added: 

Doable Open Diapason 82fb. 

Open Diapason 16ft. 

Bourdon 18ft. 

Violonoello 8ft, 

Trombone :. 16ft. 

The restoration of the ohnroh involved the displacement of the organ, 
and it was found impossible to either reoonstruot or even remove the 
old soundboards, so fragile from age and oonstant alteration had they 
become. The touch, also, was very heavy, and the action of inferior 
quality. It was, therefore, decided to have the instrument entirely over- 
hauled ; and with a view to this end Dr. Boberts, the organist, submitted 
a careful specification of the alterations and additions that he considered 
necessary to the committee appointed to supervise the church restora- 
tion. It was adopted, and the contract was given into the hands of Mr. 
Abbott, of Leeds. The principal facts relating to the present organ are 
as follows : 

There are large reservoirs in the crypt of the church, with feeders of 
sufficient capacity, worked by Joy's patent hydraulic engines, which 
supply wind to other reservoirs within the organ itself, near to the 
windchests. The soundboards are new, the Great Organ having four, 
the Swell two, the Choir two, the Solo two, and the Pedal Organ three. 
The divided pallet is used in all the soundboards, and the pneumatic 
action is supplied to the Great Organ and its couplers. All the key 
action, roller-boards, and drawstop action is new. All the new pipes 
are of the best spotted metal, in proportion of 1001b. lead to 1121b. 
tin. 

As much as possible of Snetzler's work was kept, and the stops that 
remain by this maker are in the Ust marked by italics. 

Compass from C C to A' in alt on the manuals, on the pedals from 

C C to F. 

, Obbat Oboah. 

1. Doable open Diapason (wood and metal) Ifift. 

2. Large Open Diapason 8ft. 

S. OpenDUwuon,'So,l tft. 

4. Qftn DicMMMMi. No. £ 8ft. 

8. Hohl Pldte 8ft. 

0. flftapfMd DioifMiton (wood and metal) 8ft. 

7. JVfticiDal ; 4ft. 

8. Harmonic Flate 4ft. 

9. Twelfth Mt. 

10, Fifteenth. 2|ft. 

11. FuU Mixture m ranks. 

18. Sharp Mixture II ranks. 

18. Posaone 8ft. 
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BwxLL Oboaxt. 

14. Sourdon and TtfiMToon (wood and metal) 16ft. 

15. Qp«n Diapiuon 8ft. 

le. Stopped lHap(uoniirood.axiSimebal) 8ft. 

17. Duleiana 8ft. 

18. Violoncello 8ft. 

19. Gone Gaxnba 8ft. 

20. Voix Celeste 8ft. 

21. Principal 4ft. 

22. Gedaot Flute 4ft. 

25. Piccolo 2ft. 

24. Mixture V ranks. 

26. Double Trumpet IWt. 

26. Horn - 8ft. 

27. Oboe 8ft, 

28. Clarion m 4ft. 

Ohoib Oboav. 

29. Lieblich Bourdon (wood and metal) 16ft. 

80. OpenDiapaeon 8ffe. 

81. Duleiana 8ft. 

82. Pierced Gkonba 8ft. 

83. Flauto Traverso 8ft. 

84. Dolce (metal and wood) 8ft. 

85. Stopped Ditpaaon » 8ft. 

86. Stopped Flute {msXaS^ 4ft. 

87. Flauto Trayereo 4ft. 

88. Bassoon and Olarionet 8ft. 

Bold Oboav. 

89. Gamba Sin. wind 8ft. 

40. Harmonic Flute. 8in. ditto 4ft. 

41. Mownted Comet, Sin. ditto V ranks. 

42. Orcliestral Oboe, Sin. ditto 8ft. 

43. Tuba, Sin. ditto 8ft. 

Pedal Obgan. 

44. Double Open Diapason S2ft. 

45. Open Diapason Itft. 

46."Vlolone left. 

47. Bourdon 16ft. 

48. Violoneello 8ft. 

48. Ttombone 16ft. 



60. Pedal Action. 

61. Great to PedaL 
82. Swell to PedaU 
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53. Oboir to Pedal. 

54. Solo to PedaL 

55. Swell to Great. 



66. Ohoir to Great. 

67. Solo to Great. 

68. BweU to Ohoir. 



Compoeition Pedal$,—¥oxa to acton Great and Pedal Organ, three on Swell; the 
Complors, Swell to Great, and Pedals to Great can also be actoated by a pedal as well as 
the stop handle. 

SUXXABT. 

Stops. Pipes. 

Great Organ 18 988 

SweU 16 1096 

Choir „ 10 668 

Solo , 5 S70 

Pedal „ 6 180 

Couplers 9 

TotaL 68 Total 8141 

Perhaps the only fault of any moment to be found with the above 
Bpeoifioation ia the poomesB of the Pedal Organ in oomparison with the 
other departments. Snrely, with snoh a sum total, one ezpeots to find 
some 8ft. reeds in the Pedal Organ, and at any rate a Mixture, or even 
a Great Quint. Bnt if most be remembered that the Mixture would be 
out of place unless it had to ooyer reed stops, so that the one inyolyes 
the other. 
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One of the most perfect ohnrob organs that we boast is that in the 
Temple Chnroh, reoently completely restored and reoonstrnoted by Messrs. 
Forater and Andrews, of Hnll. This instrnment has been mentioned in 
the former part of onr treatise as being the one which gained for Smith 
his notoriety and ascension over his rival, Harris. Smith's original 
organ consisted of a Great Organ, Choir Organ, and Echo Organ. The 
latter was removed by Byfield towards the end of the last century, to 
make room for a Swell. When, aboat forty years ago, the restoration 
of the church was determined on, an organ chamber was built for the 
instrument on the north side of the building, and the organ was added 
to by Mr. Bishop. In 1877 the benchers arranged that the org^an should 
undergo a thorough restoration, and that there should be made such 
additions as would place it in the first rank of church organs. 

Of the former instrument nothing now remains except the pipes, 
bellows, and case. We lay the specification before our readers, as one 
which could with difficulty be equalled. The letters in the centre column 
refer to the builders who supplied each stop, and may be recognised as 
follows ; A, Smith, 1684 ; B, Byfield, 1740 ; C, Bishop, 1842 ; D, Bobson, 
1856 ; E, Schuke, 1862 ; F, Forster and Andrews, 1878. 

The compass of the Tnanuals is from C to G', that of the pedals from 
C C C to F. 

Obxat Oboaxt. 

1. Doable Diapaaon (oloaed) AD IdfU 

8. Large Open DiaitBBon A 8ft. 

8. Small Open Diapaaon BF 8ft. 

4. Stopped Diapason A 8ft. 

5. HoUP16te E 8ft. 

6. Viol dl Gamba B 8ft. 

7. Principal IL 4ft. 

8. Octave B 4ft. 

9. Naion Flute A 4ft. 

10. Twelfth A 2|ft. 

11. Fifteenth A 2ft. 

12. FuU Mixture A III. ranks. 

18. Sharp Mixture AF III. ranks. 

14. LargeTrumpet B 8ft. 

16. BmaU Trumpet A 8ft. 

16. Olarion D 4ft. 

Swell Obgan. 

17. Bourdon D 16ft, 

18. Open Diapason BB 8ft. 

19. BdhrGedact A B 8ft. 

80. SaUoional F 8ft. 

21. VoizOeleste F 8ft, 

22. Prindpia B D 4ft. 

28. BShrF16te A 4ft. 

24. Twelfth A 2|ft. 

26. Fifteenth A 2ft. 

26. Mixture BD V. ranks. 

27. Doable Bassoon D 16ft. 

28. Horn BD 8ft. 

89. Oboe D 8ft. 

80. VoxHumana F 8ft. 

81. Olarion B 4ft. 

82. Spare Slide 



TiffiWInJrffltfilS Z 
MtinSM 



TKKPLX OBOAH, 



SI, Oemalio 
U. flolino 
41. TiiiiWIiih 



U. nnM HUDMala -._ *._.. 

(S. Fhita OBt«l*oto _- 2— " 

M. PfMolo Banaoda ..m.m— .~ £.,.„ 



OoUPblBa, to, 

1. SwsllUiamc 1 «. Bir«ntaPad*li 

t. Bvell toOboIr 1 7. Obolr toPed^ 

S. OhDir, Bn1>aat(tve to Omti 8. BolotoPed^ 

4. Bolo to Qrett D. Fedol 0<lCu« 

COnUtoPadali I 10. Tmonlant to Sn« 



Km pDtitlDii pedals to Qie&t, three to SwbU, uul odb pedal [oi lofe Pedal OtsMk. 

t, ^mOawivna 9to» toieitiai wlthlo, 'll, 11, and H, % and M, 
S. Fun QnaC with rulTpodiil. 
a.I>nnnU.u,£D. 
T. ^ BUW wJtb 1?, 22. S!, M, ii, 3(. 
R. Sott Pedal M,^ us. M. 
Pedal Co draw on and oil Swell la Gnat i Pedal to draw on and oB Oieal to Ptdalai 
" ^tbTFedaL 



HkTing diapoaed of obnioh orgeum, we ntit take into oonsideTatuiii the 
trtdll la^er foim of hall matmment ) and it ii to be remetnbered that no 
pnUio hall am bs looked apon u peifoot if it doei not oontain an organ 
oapiible of taking ita ptopai piut in oratorio, if not, indeed, irorthjr cd 
the Tery popular leoitala that are now ao frequently ^ven in ahnaat 
ereiy town of ooniequenoe. 

Ot ooniae, it would be nieleas to pnt a small organ in gnoh a building | 
and, OS we have referred to the two-mannal instTament that ia in the 
Bow and Bromle; Ingtitnte, we oannot do better than dte a peifeot 
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gpeoimen in that of the organ in the Pablic Hall, Glasgow. This instm- 
ment waa bnUt by Messrs. T. C. Lewis and Oo., nnder the direction and 
from the plans of Messrs. W. T. Best and H. Smart ; it contains four 
mannals and pedals as follows : 

Qbbat Oroaxt. 

•1. DonUe OpenDiapMon Mft. 

*2. Open Diapason (large) 8ft. 

*S. Open Diapason (Bmall) 8ft. 

•4. RShr Fiate?.. 8ft. 

•5. Ootave 4ft. 

•«. Twelfth 2tft. 

•7. Fifteenth ^ 

•8. Bezqoialteia « *....!.*.! IV. ranks. 

•9. Trumpet 8ft. 

■ 10. Bourdon ;..„ left. 

11. Viola ., 8ft. 

" 12. HohlFlote M. 8ft. 

18. Harmonic Flute 4ft. 

• 14. Octaye Viola ~ 4ft. 

' Ifi. Mixture - V ranks. 

le. Double Trumpet 16ft. 

17. Trombone ~ 8ft. 

■ 18, oiuian 4ft. 

* Front Qreat Organ, t Back Great Organ. 

BwBLL Oboan. 

1. Bourdon.. 16ft. 

2. Open Diapason 8ft. 

8. Spitz Flote 8ft. 

4. VloldiGamba 8ft. 

6. Voix Celeste ^ 8ft. 

6. Flauto Dolce 8ft. 

7. Octave 4ft. 

8. Swabe Flute 4ft. 

9. Nazard 2|ft. 

10. Fifteenth 2ft. 

11. Full mixture IV ranks. 

12. Echo Dnloiana Oomet.... VI ranks. 

18. Contra Fagotto 16ft. 

14. Trumpet 8ft, 

16, Cornopean 8ft. 

16. Oboe 8ft. 

17. Clarion 4ft. 

Solo Oboav. 

n. Tuba 8ft. 

•2. Tromba 8ft. 

•8. Harmonic Flute 8ft. 

•4. Octave Flute 4ft. 

♦6. Cor Anglais 8ft. 

•6. Oboe « 8ft. 

•7. Clarionet 8ft. 

* Enclosed in a Swell box. 

Choib Oboah. 

L Lieblich Bourdon. 16ft. 

2. Violin Diapason 8ft. 

8. Duldana 8ft. 

4. Flauto Trayerso 8ft. 

6. Lieblich Gedact 8ft. 

6. Lieblich Flute tft. 

7. Gtemshom 4ft, 

8. Piccolo 2ft, 

•9, Vox Humana 8ft. 

•10. Clarionet , 8ft, 

* Enclosed in a Swell box. 
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Pedal Oboan. 

1. DoaUe Open Diapaaon 82ft, 

8. Open Diapason (wood) Itft. 

8. ^>en Diapason (metai) Itft. 

i. Violin Dnioiana Iflft. 

6. Qaint lOUt. 

e. Ootaye Mt. 

7. Violoncello ^ 

8. Grave Mixture II. ranks. 

9. Trombone left, 

10. Contra Eaffotto Iflft. 

11. Trumpet 8ft. 

18. Clarion 4ft. 



OOUFLIBS. 



1. Fun Pedal Organ 

2. Oreat to Pedals (also a pedal left 

side.) 
S. Choir to Pedals (also a pedal 
rlErht side). 

4. Bweu to Pedals (also a pedal 

right side). 

5. Solo to Pedal (also a pedal left 

side). 



6. Swell to Oreat^ab Ootave. 

7. Swell to Oreat unison. 

8. Swell to Great. Super Octave. 

9. Choir to Great, 
10. Swell to Choir. 
IL Solo to Great. 
12. Great to Solo. 

18. Solo, Sub Octave on Self, 
li. Solob Super Octave on Self. 



AOOBSSOBY MovntxHTB. 

Three composition pedals to Swell, four composition pedals to Oreat and Pedal ; 
Ventil pedal admits wind to back Great Organ, BweU Crescendo pedal. Solo Crescendo 
pedal. Choir Crescendo pedal. Tremulant to Choir, Tremulant to Swell. 

OompasB of manuals from C to C^ pedals C C C to F. 

Perhaps we are not going too far in saying that the organ in the 
Albert Hall, Kensington, is as complete an instrument as can well be 
imagined. There may be organs — ^indeed, there ore some few — ^that are 
as large, bnt the whole work, having regard to meohanical appliances, 
jndioions arrangement, and compactness, is probably nneqnalled. The 
instmment was bnilt by Mr. Willis, and the following description will 
give a general idea of the care with which the work was planned and 
carried ont. 

In the basement under the organ are six large feeders, which supply 
the various reservoirs in the organ above. These feeders are placed, 
three above and three below a three-throw crank shaft by which they 
are worked, each with a movement or stroke of 16in. The crank shaft 
is driven by a horizontal steam engine of thirteen-horse power, having 
two cylinders of 7in. diameter and 22in. stroke, regulated by an ordinary 
governor and throttle valve ; an independent throttle valve is worked 
from the wind reservoirs in the organ, so that the engines are caused to 
run faster or slower, to stop and start again automatically, according to 
the consumption of wind by the organ. The three upper feeders above 
mentioned supply 4in. wind, and the three lower 4in. exhaust. There 
are also two blowing cylinders, each of 24in. diameter and 24in. stroke, 
with inlet and delivery valves of indiarubber. Like those of an ordinary 
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blowing engrine, these oylinders in the up stroke exhaust air from one 
reservoir and deliver it in the downstroke into a high-pressare reservoir. 
These blowing cylinders are worked by two beam engines, each having a 
Oylinder of <^. diameter and 24in. stroke, and regulated by on ordinary 
governor and throttle valve. Two special throttle valves are connected, one 
with the pressure, and the other with the exhaust reservoir, so that when* 
ever a pressure cmd an exhaust of 24iin. is attained, both valves are shut. 
The pressure and exhaust are chiefly for reciprocating mechanical 
purposes, such as moving slides, &o. The annexed sketch will explain 
the principle, though not the actual constructive arrangement, by which 
these are effected. 




Fie. 71. Fbivczplb of Fbessubb avd EzBAUSTk 

A A. Oomxeotbig rod to slide. 

BE. Tube transmittinff preBsore or ezhanat (any distanoe). 

0. Arrangement ainmar to ordinary oook or tap. 

D. Tube leading to ezhaost ohamber. 

B. Tube leading to preaanre chamber. 

F, Oonaeoting rod to drawknob. 

. The means whereby the immense Pedal Organ is worked are specially 
contrived for the instrument. Near to the pedal keys is placed a series 
of what may best be termed soundboards, with grooves, slides, and upper 
boards, as usual, but these soundboards are much smaller than would be 
required were the pipes placed upon them ; and from the holes in which 
the pipes would ordinarily stand proceed conv^ance tubes, one for each 
pipe, to a series of pneumatic levers placed adjacent to the large sound- 
boards, in different parts of the instrument, on which the pipes actually 
stand. The pallets in the small soundboards acted upon by the pedal 
k^s thus become the valves of the pneumatic levers, and admit air or 
allow it to escape from them when the keys are played upon. Each 
pneumatic lever works a pallet or valve, which admits the wind contained 
in the chest of the large or actual soundboard to one of the pipes. 
The four-manual organs are all played by pneumatic action. The 



ILBBBI UALL OKGAN. SOfi 

OMftt Organ Ii pltoed In th* ontn, Mid bshlod it, Notiitd btrond the 
ootar mil of tht bnUdlsg, li tht Swall Organ. Th« Obolr OrgMi U on 
the rlfht, and the Solo Organ on the left tide, Eaoh of theie tow 
Duuinal organ* U built, a« It ware, in (wo itorlei, the fine work on a 
lower, and the reed work on an nppar loundboard. The Pedal Organ 
alio !■ dWldad Into three leotloni, the aentre portion containing the 16tt. 
metal Open Dlapaeon, the 16ft. metal Vlolone, the Bourdon and Ootave, 
and lome other stop*, arranged lO ai to lorMn the awell lonvrw. Below 
thle eantre leotlon U the pedal reed worh. Tha right and left diWiloni 
oontain, amongit otiiet atop*, the 16ft. and 32ft. Open DIapaaona of wood, 
with tlie axoeption of a few lower note* of the latter. 

In (he organ front appear the metal Donbla Open Dlapaion and OontM 
Violone 9aft,, famiihing plpei for the two towen and their tnpporta, aa 
wall aa thoae over (he arohei. Tli* pipe* over the central arsh are from 
the great Contra Gamba. The inaide pipe* of thU and other atop* whloh 
oontribnte to tha front are almUarlj shaped In month, body, and toot. 

All tha plpea In the Oholr Organ are of metal, the effaot of wood being 
Imparted by careful roialng and harmonlo oonatmotion. The Oholr atopa 
that In (he Uit are nnmberad raapeotlTelr 1, 3, S, 8, S, 11, 14, and 17 
repreeent what 1* oallad tiia Eoho Organ, which in aome inatramenta baa 
been plaoed on a uparata manual. In (he Great Organ onlj the baaa ot 
the Bonrdon and Olarlbal are of wood i and in th« Swell Organ (he boiaaa 
ot (ha Bonrdon and Olarlbel Fla(e are of (bla material. 

Noa. 11, 12, 18, U, and 17 ot the Solo Organ are In a iweU bu. 

Tiie internal matal plpea are oompoied of flve-ninthi lamb itamp oom- 
mendal tin to tonr-nlntha of aoft lead, whareaa tha ahow pipe* ate 90 
per cent, pore tin, and are pollahad and Tamlthed, Tha aoale* of tha 
pipe* ate anlted to the proportion* ot (he bnlldlng, and (he entire work- 
manabip liaa bean oarrlad ov( in (ha rerj beat at^le. Tha Tuj d(tinga ara 
elegant In deeign, and (ha k^a themaelre* of octra thick Iwotj. Tha 
oomblnatlon pl>(ona are plated with gold and engine tnrned. 

The following ia a lUt of atopa, fte. i 

Oompaai on nifniflft'" from to 0*i on pedal* from to 0. 

OaaAT Omuv. 



D OKSIH SCILDIKO. 



Ohdi'b OmaAn (oMHxMd). 



FUUL ObMUI. 



DonblB Opan piiQiHOD (wood).... 
Cimblfl Opsn DUpuBon (miuil).... 
Ooutn Vfokme (metBll ... 



si Siia Huuon i 
B. Bourdon (Twood) . 



S. OnM Qnlnt (metal) ... 
B. ViolonDellolmeCal) 

10. OotBiB (wood) 

11. Qnlnt imeul) 

la. Snpei Ootava Imetali... 



ffisss 




u. Bon v> PKUIfl. 
1. SwsntoPtdiilt. 
1. ^saltoPedkli. 
a. Cbolr to Pedalg. 
*. BfOnuido. 

Movnnns. ftc. 



fho 'bourdon, Vlolono^Opan 
»iiis uiuiuuiuoiiui nnU in tbe oonplet OiMt to 
iblnaUon pistons <a uni:h ol tbB muiaa] onwu, 
x are ftrrongaa immsillaielj bslow and In [ront 
1 tho siopB or tlie Pedal Or^an. A pedal brlngi into 
^^.ma Blx oomblnAtlon DtidAli jost meLitloned to Ht ^lo 
Qreat Owui, Anotlur pedal UIegb UiIb iMt mOT^ 
jlAffOTBnkHid oomblna ilTtba foTeeolar hooesBory mOTOmont?, ihnM 
_v ..^^wDf tbB whola tautnunaut atonsOMiiiClon. 
amnluitW PBdiltoiniMblsEtopeoI tlw SwtU OifSU. 
.[BmnlAiC iapeitl ta double ato^ ot Solo Omn. 
StoRnndo P«d2^ 

ApedaLdr&wiiig0OQplBT'*Qi-Qat toFedAl." 
A pedkl reversintf the kboya. 

A paMnt atmcnplierio oonCrlTiuice li applied for acting on the Swell lonrni, bT wfalcil 
meuu tliB ahatteiB ean be Inatiuilli Dfenel or olned. indepondenll; of tlwS««l)FedaL 
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CHAPTER XXIX. 



Oenerdl Arrwagem&at of Pa/rts, 

Thbbb is mnoh to be said with regard to the arrangement of the many 
parts of an organ that conld not come nnder any partionlar heading, 
as of organs themBelves, bnt which is fltovertheless of too great impor- 
tance to be missed or passed lightly ovw, and although sufficient has 
been written relating to the position of «ach portion of the instrument 
when considering them individually, ther».yet remain to be considered 
some questions which arise when these separate portions are placed to- 
gether in the case of the instrument. ./ ^ 

With respect to the interior arrang^ement of the mechanism and pipes 

of an organ, a gieat deal will depend upon (a) local circumstances, 

such as room, &o. ; (h) the system which has been adopted in the 

^^ mechanism, whether it be of the tomdL, semi-tonal, or Yogler's principle ; 

(e) tfytysijie of the instrument. ^ \ 

It may be no^o^ ii^¥yf^%&re not said much relating to organ cases. 
The fact is that the formation of an organ case is scarcely a matter for 
separate consideration. There is little to be said of it ; indeed, a case in the 
old sense of the word is almost obsolete. What is now termed the organ 
oase is really a most important portion of the instrument itself. Formerly, 
the pipes and mechanism were placed in a box or an artificial coyering, 
ornamented or not, according to local option, but, as far as musio 
was concerned, utterly unconnected with the instrument. Now, as will 
have been gathered from the prcTious chapters, the case has come to 
mean certain parts of the organ itself. The pipes that are in sight — i.e., 
the show pipes— are of the case ; and, then, the instrument has been 
adapted not only with a view of producing a certain amount of soimd, 
but that it may at the same time qualify that tone by its own inherent 
construction ; hence room has been more or less allowed for pipes. They 
have been placed, to some extent, external to the mechanism, and perhaps 
only a few more or less ornamental binding beams of a light character 
appear anywhere save at the lower portion of the instrument. With 
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regard to fhe decoration of this ao-oalled case, surely that is a matter 
which depends so entirely npon local snrronndings that it is almost need- 
less, not to say impossible, to offer any useful or apposite remarks on the 
subject. The best adTioe under the circumstances is to say of the case 
what one would say of the organ itself. Go to a person whose business 
it is to understand the art of decoration, and, if he has a reputation, 
there is little fear of serious error. Leave the matter to a local vestry of 
well-meaning busybodies, or to an enthusiaBt, and the probability is that 
glaring mistakes will be perpetrated. If the organ itself is built in 
accordance with rules, hard and f&at in the matter of sound i^assages, 
&c., the only question that can occur as to case will be that of decoration. 
Here, then, we leave the subject, not suggesting that it is in any way 
secondary, for it is not, but asserting that the very plan of the instru- 
ment must involve a case, and that therefore it may be said to evolve 
itself as the work is planned. 

Were it not that experience teaches us otherwise, it would seem im- 
pertinent to suggest that the first item with regard to the erection of an 
organ is that the foundation for its reception be firm. Unfortunately, an 
instrument is frequently placed upon a platform or erection which is in- 
capable of bearing the great weight imposed upon it without ''giving." 
The effect on the organ is, of course, most disastrous, for under such 
circumstances the mechanism has not even a remote chance of remaining 
unstrained. By the giving of the fiooring, all the delicate movements 
are more or less strained, and even if the pipes themselves do not im- 
mediately show signs of displacement, ciphering, sticking, &c., a want of 
answer to the touch is the inevitable consequence. More especially does 
this danger become prominent when an organ is built in a public hall or 
concert room, for although the platform on which the instrument stands 
may be ample for its own support, yet when the additional weight of 
a large choir of, say, some htrndreds of voices, is stationed upon the 
structure, then a strain is imposed that should be carefully foreseen in 
its erection. Some organs have been known to suffer in this way so 
seriously as to put them quite out of the question when a gigantic choir 
was to be used in the building. 

The pipework of every organ should not only have "room enough," 
but more than is actually required for the proper speaking of the pipes 
themselves. Therefore, large soundboards are a great consideration ; not 
only if these are of sufficient size can each pipe speak properly, but 
the arrangement of the pipes can be such as to prevent any extra con- 
veyancing ; and it is obvious that a pipe can speak better over its wind 
than in any other position. Not only so, but room in an organ is not 
lost because it is not actually filled by some piece of mechanism. Boomy 
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panage boards are a neoetiiiy at well for inning as for other pnrpowfl, 
but thej serye another great purposoi yiz., thej gire room for the ■oiind 
of the pipes to speak. And here we do not mean the mere Bonnding of 
the proper note of eaoh pipe, but any spare room in an instrument affords, 
M it were, a kind of accnmnlating power to the sounds, so that, instead 
of beooming a mere jumble, th^y assume that proper combination desired, 
and emerge from the instrument in a clear and perspicuous form. Within 
reason, an organ cannot be too empty for its size, and there can be no 
doubt whatever that many small organs owe the reputation they have 
attained to the fact that what stops they have are allowed sufBlcient 
room to bring out the body of their tone in a fully matured current. 

With regard to the way in which the several departments of a large 
organ are disposed, that, again, is a matter depending upon local circum- 
stances, and in any case a competent builder will be able to give sound 
advice upon the matter. Boughly speaking, if there is room enough to 
do as you like, perhaps, for a four manual instrument, the following 
arrangement would be best t Have the Great Organ well up, i.0., so far 
above the player as to allow the sound thereof to be carried over his head, 
•nd not sent about his ears. Then if the Swell Organ is placed above 
that again, and the pipes of the Great Organ are allowed good spaoe 
between them and the bottom of the Swell, it will be found that the 
sound of the former will be forced out into the building, much in the 
same manner as was the voice of a preacher when he was placed in a pulpit 
having the old-fashioned canopy or sounding-board over his head. The 
Choir Organ should be on a level with the Great, either in front or 
behind it, though, perhaps, the latter is the better position. A Solo 
Organ may be arranged according to circumstances, either at the side, in 
front, or above the Great Organ. The Pedal Organ is generally more 
or less dispersed, and can be placed ad the side of the instrument, and 
eome of the larger pipes — indeed sometimes the whole department— are 
put entirely behind the rest of the organ. 

It is not necessary to go into detail as to the position of the stops 
themselves, or as to what stops should constitute show pipes — these 
matters will be based upon individual and local peculiarities. Of course 
the stops should be so arranged on their respective soundboards that the 
larger pipes are behind the smaller, so that the sound of any and every 
etop may penetrate into the building without interfering with that of any 
neighbours. 

It would hardly be appropriate here to enter into the position assumed 
by each mechanical portion of an organ, but there are certain rules to be 
remembered that will give a general idea of the way in which all matters 
of this kind should be arranged. 



TEX ntlCl Of THl OBOAV. SU 

AH meohAnifm tlumld be lo ooiiiriT«d thai it can be got at with tha 
gieateet eaee, wberebj an organiet eao at onee put a trifling itioking, or 
the like» into order withomt baring either to distnrb a ■errloe or ooneert, 
or^ woree etiU, wait for a builder. Then, with regard to roller boardfi 
Ae«i their very ezietenee will depend npon the ejttem adopted; but 
■honld they be present, they should be lo placed at to ezelnde at Utile 
light at poedble from the interior of the inttnunent. The meohanical 
portion of modem organs is, as far as praotieable, oonstmoted of iroa^ 
and is made of a oharaoter to take np little spa<fe and to make as Uttlg 
noise as possible } bnt the trackers, buttons, Ae*, that are ineritable, 
should be so placed that any little irregnlarity can be at once deteoted 
and attainable by the organist. 

That the mechanism should be of the best, that the parts in themsehree 
should be solid, that the sweU-boi should be of sufllcient thickness, thai 
the pipe material should be good — in fact, that the organ should be a 
work of high art throughout, depends entirely upon the way in which its 
building is undertaken. There are so many eminent builders in this 
country, as well as on the Continent, that there is little fear of inability 
to get a competent artist, and the question really resolTCS itself into one 
of "price." 

After all, how much may be laid to the door of that little word 
** price f ** If money were no factor in the building of an organ, if any 
generous aspiring indiTiduals gave any of our great Arms ea/rU hUmehs to 
build an instrument suitable to such and such a buHdiag, how little fear 
need there be of the result. But it unfortunately happens that organ 
builders hare not only their art to consider, but also their commercial 
relationships. In other words, tl^y have not only to build beautiful or 
other instrumente, but also to live in this age of competition, so that it 
happens, as a natural result, that there are organ builders and organ 
builders. That there are many men who are artists in their calling we 
cannot doubt, but eren the Tcry highest in this branch of ari— for art it is 
— have to succumb to the ineritable demand for cheap instranMnts. When 
the organ was only aluzory, and appeared only in this great Oathedial or in 
that nobleman's hall, the builders were few a^d far between. They were 
despotic and mighty artiste, who would have this and that in their 
instruments, who would have this sum and that sum, and who took mori 
time in the making of what we should cell a Tillage instrument than 
would be occupied by any of our great Arms in building a ** four-decker " 
for a concert hall. Smith had iSlOOO for the organ in the Temple, and 
i8500 extra for the caee, and it was not larger than many a Tillage or 
small parish organ when he left it. It is only fair to say that we hare 
known, and know, more than one instance of builders who hare remalnad 
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lamd ofite ofiiK^ rtops" gcte At wuric— kii job h^ womSd ma it. 
Thqf fct tttor oqpBi. ImQI, ■■! ifc ii opeatd wxik fjnsk ^apligr Vy 
of tb» eoolj fluOiedia], — d iiwjllii^ k pgcfecOy MttAcI 

allv tb» eraelioB of 

■otiMd «hsl tb» ntdi and mtmm other stops sn mdi osi of tne. B^ 
tfasss little difeets sie pwt dovm to «bB fi^t tkst «bB oqEsn. befaiff so 
ir«i7Mw,»1^nd^MsaonedtDilBpositioB. Tke bdUsr (tids fint tae) 
rasdf^y coBMS Ofsr, and oaqs sms tbs inrtraMBt is is. its iiuiiiiie ^osy. 
Afksr soBM littie seqpsiBtsiiee, stsb tiie o rgM i ist Irimsfitf sdmitB tlaii 
Us organ is ksfdliy SO pSKlBet as a BBsIlsr oae of ths Bsi^bombood, and 
tlMitliAk axoos^meoi in tlds or tkat stop, bvt hs shjb tlMt aU will 
eoBM xj^bt wlien time has meDowsd ths ii i stn iin fm i. 

To males a long story short, tiie real matter is fiii»— instead of having 
an organ wortiij the name, we haTe here a mere odPection of imperCeet 
meehanism and p^es, to make a certain sound, to "oome np to the 
sexatdi " (if we may nse the ezpreseion) for the opemng festiral, and to 
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seoure to our cheap builder a oontraot he desired. He got preoisely the 
same profit as wonld his brother craftsman who proposed the smaller 
instrument — then how did he accomplish his task ? Instead of haying 
reliable foundation stops, of solid material and good metal and going 
throughout, he substitutes poor thin work, g^roores many stops into the 
bass octaves of perhaps an Open Diapason and a Stopped Diapason, that 
have, with the smaller flue stops, to do pretty well all the bass work. 
He has a multitude of small unimportant stops of four and even two feet 
length, that look important on the draw-knobs, and there only. He 
utterly scamps the pedal work, where he places Couplers and Stopped 
Doubles, thin scales, and everything and anything to actually lessen the 
real bread-and-cheese quality of the instrument. The mechanical parts 
throughout are roughly put together, and the trackers and woodwork 
generally are unseasoned and of bad quality. The reeds are rough and 
uncouth ; and probably they, if not the whole metal work of the organ, 
were procured wholesale as a "lot" from some individual who is 
always prepared to " supply all requisites for organs of any size." 

This is by no means an overdrawn picture; but what of the other side P 
If the supposed buyers in this case had chosen the builder who offered 
apparently less, what would they have had ? An organ that was a work 
of art throughout ; an instrument that was perfect as far as it went, and 
of which they might have been proud for many a year to come ; good 
solid and complete stops, metal pipes that would have gladdened the eyes, 
and of course the ears, of any stray cowrumaeiir who happened that way ; 
perfect mechanism, and in the end, instead of having continually to send 
for assistance to rectify the shortcomings of a wheezy box of whistles, 
they would have been proud of the tone and character of an instrument 
that would have cost them next to nothing to keep in perfect order. 

It seems almost useless to enumerate the many ways in which this 
difference of apparent value can be brought under any given price. 
Weight of metal, time for good workmanship, incomplete stops, bad 
general finish, want of delicacy in voicing, and all and every separate 
portion of an instrument can lend aid to cheapen a bad or enhance the 
value of a good instrument. It is, of course, not possible to mention 
names in this manual ; but it is, perhaps, fair to state that we wot of a 
certain firm who have so stringently refused to build any but the best 
instruments, be they never so small, that organists, and those who are 
interested in the subject, always know when they hear of an instrument 
bearing this name that it is up to a standard that needs no inquiry. The 
instruments are very costly, but not expensive ; and, though many may 
hold that there may be improvements to be suggested in some matters, 
none hint that the work is not of the most thorough character^ 
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Perhaps one of the most prominent faults that often occurs is the 
sounding of a pipe when under the oircnmstanoes it shonld remain silent. 
This is termed *' ciphering/' and may arise from Tarions causes. A pipe 
does not necessarily speak its full tone when it " ciphers/' but may 
giye a hissing noise, or a more or less distinct note. The following are 
some of the chief causes : 

ClFHEBINO. 

PuU-down, — ^This may be rusty and stick in the brass plate through 
which it conmiunicates with the pallet. The remedy is to scour the 
"pulldown" wire with glass paper, but in doing so carefully avoid 
straining or bending it. 

Pallet. — ^By accident, some bit of dirt or grit may slip down through 
the " table " and lodge between the face of the pallet and the groove on 
which it should bed, in which case the pallet would be kept slightly open 
and the pipe would cipher. To remove this, it is necessary to take off 
the front board of the wind chest and carefully wipe the pallet and also 
the groove above it. 

Pallet-sprmsf, — This may be so weak as not to allow the pallet to bed 
dose to the soundboard groove, and can be altered by adding a check 
spring outside the wind chest to the action of the pallet in question. Of 
course, the real remedy is to replace the weak pallet-spring by another 
of su£B,oient power. 

PaZlet Leather, — If the atmospheric changes have been sufficient to 
affect the leather covering a pallet, this may warp and bulge up, and 
then it will be necessary to remove the pallet altogether and re-cover it. 
Under aggravated circumstances the pallet itself may warp, but in case 
such an event occurs it is wise not to attempt its correction unless 
thoroughly au fait at organ work. 

PaUet Catching, — Sometimes a pallet may catch in one of the pins placed 
to guide it; this is easily altered by releasing the pallet. 

Keifs, — ^Any warping of keys themselves, or of the key movement gene- 
rally, will cause a ciphering. If the keys themselves have swelled and 
bound, it will be necessary to remove the offending members and scrape 
them, &c. We do not give in detail the course to be followed to remove 
keys, but merely draw attention to the fact that ciphering is caused by 
their sticking. It should be mentioned that "dirt" is a frequent 
source of ciphering. It is allowed to accumulate between the keys 
until it impedes their action. 

BOckers. — Damp will frequently cause a sticker to bind in the hole of 
the register through which it should pass, in which case a little scraping 
will put the matter right. Sometimes the blacklead requires renewing. 
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BacltfalU yery often slip out of gear with the Bticker-pins ; this wonld 
natnrally oanse some displaoement of the meohaxiism of the key, and so 
bring about a ciphering. It is then only necessary to replace them in 
their original position. 

Bowndho(M'd, — ^By far the most harassing ciphering that can occur is 
that which may be due to any condition of the soundboard or its imme- 
diate surroundings. For instance, if a soundboard bar becomes separated 
from the table, then a little wind will escape into the next grooye, and the 
result is a humming, or a distinct speaking of the pipe oyer the latter, 
according to the amount of wind which may be escaping through the 
aperture. It may happen that the upper board is not properly screwed 
down, and in that case it will only be necessary to see that the screws in 
the neighbourhood of the ciphering pipe be tightened. If the ciphering 
should not cease, it will be found probably due to the leakage from one 
grooye to another. This can be ascertained by noting the sound of the 
ciphering pipe, and comparing it to the arrangement of the pipes^ i.e., if 
the pipes are placed semitonally, and the sound is either a semitone aboye 
or below that of the pipe the key of which is pressed when the ciphering 
occurs, then the error is owing to the leaking of a grooye. When it is 
due to this latter state of affairs, the remedy is to glue paper oyer the 
offending bar, so as to stop the leak. But we should strongly adyise 
none but experienced hands to attempt to meddle with the soundboard of 
a good organ, so that if all other tests fail, and such a serious catastrophe 
is apprehended, it would be better to consult a builder at once. 

BUdera, — ^A ciphering may sometimes be due to the touching or half 
drawing of a slider when another slider is moyed. This would entail a 
ciphering when almost any key of the manual was pressed. The remedy 
is easy, and the most conyenient will occur to the discoyerer of the eyil, 
according to the circumstances of his particular case. 

Crowdmg of Pipes, — This may sometimes be a source of slight ciphering. 
If the wind from the mouth of one pipe impinges on to the lips of 
another, such a result would follow. The cure for this is to alter the 
positions of the mouths of the pipes ; or, better still, to haye a new and 
sufficiently large soundboard. 

It will be noticed that we haye not said anything here with regard 
to the habit known to builders as "bleeding " (ante p. 55). This is an 
operation that is performed when a ciphering is caused by a leakage from 
one grooye into another. It consists in letting out sufficient wind from 
the grooye from which the wind is forced, to take off the pressure, so that 
the air then has no power to penetrate the little chink through which it 
would pass. The practice is certainly a remedy in some cases, but it is 
only a clumsy makeshift, and should be ayoided under all circumstances. 
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IXPBBFBOT SfBBOH OF FiFBS. 

Faltering or Weak Speech of Pipes, — ^The leaser fine pipes of an orgas 
are very snsceptible to dust, and the BmaUest fragment of dirt, tbaffr 
wonld not afiPect a large pipe, maj be snffioient to stop entirely the 
Bi>eecli of a small one, or if the speech be not qnite prerented, it may 
be weak or tremnlons It this should ooonr in only one or two pipes, 
they may be taken pnt and carefully dnsted in the region of the mouth 
and languid, and replaced. If, on the other hand, the whole of the 
smaller work of the organ Btdfers in this way, it wonld be better to giye 
the instrument a complete overhanling and cleaning thronghont. 

Imperfect Speech of Reed Pipes, — Beed pipes are often a sonroe of 
anxiety to the organist, and for some canse or other th^ will beoome 
dnmb, or will sound some note utterly foreign to their usual intonation. 
Here again dust very often lodges between the tongVLe and the reed, 
the most minute atom of matter in this position being enough to put the 
largest pipe out of order. Sometimes the tongue becomes slightly 
corroded, and then it should be removed and most carefully cleaned with 
some soft substance, great care being taken not to alter its shape 
in the slightest degree. If after careful manipulation the reed still 
refuses to speak, and if tapping the tuning wire somewhat sharply 
refuses to bring the pipe into iiction, it would be well to call in the aid 
of some experienced workman. 

Although we fully see the advantages of being able to make a pipe» 
either flue or reed, speak its proper note when it may have l>een somewhat 
deranged, yet we must warn our readers that in no case should the piiies 
of an organ, more especially the reeds, be meddled with if it can be 
possibly avoided. The speech of a pipe is a most delicate mattier, and 
the smaller the pipe, the more accurate must the speaking parts be, 
BO that any rough handling may necessitate the revoicing, or the absolute 
renewal of a pipe. 

A Pipe Speaking its Octwoe, — Very often a pipe is found to be 
speaking the octave above its proper note, and this may happen to several 
at once, from no apparent cause. All small scale or delicate toned stops, 
and all heavy stops, such as Gkkmbas, are subject to this condition of 
things. Perhaps the best known instance that may be experienced in 
an instrument of almost any size is that of the Dulciana. The fault is 
occasioned by the accumulation of dust in the mouth of the pipe, by 
an insufficient, or, more frequently, an undue supply of wind. The 
remedy will, of course, depend upon the cause, and it is more often a 
task to discover the actual cause that puts these delicate pipes off their 
speech than it is to rectify the matter when it is found. If dust t>e the 
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oSemding presdnoe, its remoyal will not be diffionlt. If it be that the 
wind snpplj is too full, pressing the lower lip a little inwards may give 
the desired result. If, on the othel* hand, the wind is too weak, the 
reverse action must be followed. In all oases the greatest care must be 
taken not to mutilate the very tender months of these pipes. A change 
of temperattire is sufficient to cause a small scale and tiiin Duloiana to 
become faulty in some of its pipes, so that it is not desirable to at once 
attempt to alter the error until it is found to be more or less permanent. 

Fwults in Wood Pip48, — Ohanjge of temperature is the great cauae of all 
the derangements of the wooden pipes of an organ. When the atmosphere 
is more or less damp, the pores of th(9 wood become stopped and closed, 
the structure swells, the mouth of the pipe is less high, and the tendency 
is that it should speak sharp. When the air is very dry, the pores of 
the wood are more open, the contraction that alwiftys occurs during heat 
makes the mouth higher than usual, and the tendency would be that the 
pipe should speak flat. 

Stopped Pipes. — ^With regard to stopped pipes, the same theory holds 
good, but the stoppers themselves are often a source of fisbultiness. 
These may slip down into the pipe, and thus cause an alteration in the 
pitch, or they may become loose, and in this way be useless. The way 
to adjust a faulty stopper is to see that it fits the pipe into which it should 
go, tightly and firmly, but not so tight as to cause any undue strain oh 
the joints of the pipe. If this latter precaution is not taken, the joints 
of the pipe's sides would start, and the speech of the pipe become 
entirely ruined. When the leather surrounding a stopped is too thin, a 
new piece should be substituted, or a bit of brown paper properly secured 
over the old leather. Stoppers should never be left in a pipe in any 
fMve a horizontal position. When they are allowed to be sideways or 
uneven, they cause a faulty tone. 

Dbfeots ov Wind. 

Faults in Bellows, — ^There are one or two faults that may occur 
in the action of bellows that can be remedied without any serious risk. 
The first, perhaps, that will happen in an organ is a creaking noise at 
one of the joints of the bellows action ; this can be stopped at once 
by a little grease. Although this is a yeiy simple matter indeed, we 
have known instances where this unpleasant noise has been allowed to 
continue for months, to the detriment of every performance on the organ. 

Values, — The valves of the bellows are often a source of some fault. 
A gasping sound may be heard when they are too few or too small. A 
sort of loud tapping sound is apparent when they are too hard and go 
down with a snap. This last fault may be altered by covering the 
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valves with more leather, but when the gasping is heard it means that 
the valves are either too small, or are not snffioiently nnmerons to admit 
a requisite amount of wind for the instrument. This must be at onoe 
attended to, and can only be properly and permanently remedied by the 
addition of more valves. In hot seasons it will be noticed that the 
bellows require more filling than during cold. This is owing to the 
curling of the valves, or the general contraction of the wood of the ribs, 
Ao, If this should not go off when the colder period arrives, the bellows 
must be thoroughly overhauled and properly balanced to supply the 
instrument they are attached to. 

Bhort Wind. — There are many causes that may be mentioned that will 
contribute to the tremulousness that is often heard in organs. If a 
passage be played in the treble, and pedal or bass passage added staccato, 
then it is found that the pipes, instead of giving a pure even speech, are 
more or less jerky. This may arise from insufficiency of wind itself, in 
which case new bellows should be obtained. A jerkiness may also be 
caused by a lengthy and small wind trunk. The remedy may be to have 
a short wind trunk, to have a concussion bellows, or, best of all, to 
arrange a reservoir under the organ into which the wind from a 
sufficiently large bellows shall empty itself. This latter is a better 
mode of supplying wind than any other, and should always be 
adopted where it is at all practicable. 

Faults in Actions. 

Wea^ BoUers sometimes cause a most unpleasant touch to the manuals. 
YHien a key is pressed, the roller, not having power to pull down the 
pallet at once, gives slightly, and the key goes some way down without 
Bounding the pipes, then the pallet, at last coming into action, gives to 
the finger an unpleasant jerking sensation. Bemedy : New and stronger 
rollers ; this would not occur if these were of iron. 

If the roller arms are of iron, and have rusted, sometimes the key 
refuses to act at all until great pressure is added, when it goes with 
a jerk. This state of affairs must be altered by attending to the roller 
«rmB and their action. 

Thumping Keys, — Occasionally a noise is heard when the keys are put 
down, caused by the insufficiency of the bushing underneath them. 
This is to be remedied by renewing the felt under them. 

Noisy Trackers. — If the trackers of an organ are unusually long, or 
if they are horizontal in position, they will sometimes flap together ; this 
will cause a most unpleasant clattering noise. The way to prevent the 
nuisance, is to arrange that the trackers run on rollers, or that little 
.guides are inserted at intervals to keep them straight. 
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Dumb Keys. — When a key is fotincL to remain down withont prodnoingr 
any sonnd whateyer, it points to some derangement of the action between 
it and the pallet. This may easily be traced, and may resolve itself 
into some matter connected with the junctures of the yarions parts of 
the movement, or the breakage of a square. In the latter case of course 
a new square would remedy the evil. It may be that a leather button 
wlQ have slipped on the tap wire or that a tracker hook is broken. 
These little matters can easily be altered or mended by the organist. 
In screwing a button on a wire, always grease the wire and hold it with 
pliers cbbove the button that it may not twist and break. A tracker 
hook can always be made with a little wire, and it is never difficult to 
get a new tap-wire made at a few minutes' notice by any jeweller or 
watchmaker, should such be required. It may be as well to say that 
a saddler can always punch suitable buttons if they are wanted. 

VnsaUsfadoiy T<mch, — ^All persons who have much playing on the 
organ will have noticed that the touch alters considerably, according to 
the season of the year, and that it is much more shallow in the hot 
summer weather than it is in the winter. When it becomes very 
shallow, an insufficient amount of wind is given to the pipes, and they 
speak out of tune. When the touch is too deep the playing becomes 
laborious. As a rule, this derangement of touch can be altered in a 
very few minutes by regulating the screws or wedges that are placed for 
the purpose under each end of the backfall frame. If the instrument 
has not this modem arrangement it will be necessary to screw up or down 
each leather button of each tracker separately. This is not only a 
work of some trouble, but necessitates the presence of a second person 
at the manuals, who notes that each key is at the proper heighth and 
regular with its neighbours, and calls to the operator in the organ as to 
whether he should raise or lower any particular one. To raise a key, 
screw up the button ; to lower a key, unscrew the button. If a single 
key is found displaced, and too high or too low, it ia generally owing to 
the button having slipped. This is, of course, easily remedied. 

If a key is too high it sometimes causes a ciphering to occur, by 
admitting a small quantity of wind to the pallet. Sometimes, too, the 
lowering of a key will give the same effect. 

Breakage of Pedal Bprmg, — When this happens the weight of the key is 
sufficient to effect the movement and allow a little wind to pass the pallet, 
and sometimes, if the manual is coupled, it makes that department cipher 
too. This can be altered by the adjustment of a suitable spring to the 
offending pedal key. 

Defects in DroAostop Action, — If a drawstop rod is found to come out 
too far, to go in too far, or to move entirely in either direction without 
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aifeoting fhe slider, it is probably due to one of the oonneotiii^ y^na of 
this department having slipped out. It is most easily replaoedy and it 
will only be necessary to find out where the offender Ees. 

BUffinass may arise from various oausea. The slider may have 
insuffident room for its movement, and then it will be neoessazy to looeen 
the screws of the upper board. Again, in hot weather, a, binding of the 
slider may occur from a warping. This is no trivial matter, and we wovid 
advise all amateurs to be careful how they meddle with any fault wMoh 
may involve the sliders, upper boards, or table. 

Ai>art from those specific derangements that we have given abovey 
many little matters may occur, the correction of which would be obvious 
to the least experienced organist, and a great deal of what should and 
what should not be attempted ;without the aid of the tuner, must, of 
necessity, be left to the judgment of the persons concerned. There can be 
no doubt that many of the above faults can be rectified with a very small 
amount of technical knowledge, and may thus save a great amount of 
trouble and inconvenience, especially in country districts. We would 
suggest that every organist should devote some one hour per week to his 
instrument, and should then try the various actions, and put stiaiglit 
any little deficiency in their working. By this means errors and faults 
would not be allowed to accumulate, and the instnuoent always kept in 
fair order. 

It is always advisable to have a book, or, where the tuner comes at 
frequent and regular intervals, a slate, whereon eveiy fault, either in 
action, speech, or tuning, is accurately entered, ^y this means the 
tuner, when he comes, can see at once what he has to do, or at any raifee 
the more important items that have been noticed, and thus save himself 
time, and be able to devote more leisure to the actual work in hand, than 
if he had himself to iry all over the instrument to find out where encnrs 
may be lurking. 



CHAPTER XLI. 



Blowing Engines. 

Akong the many Inzuries that are known to the organist of the present 
•day, there are none of higher valne than those machines which have 
been bronght to bear to keep np the supply of win4 in the bellows. 
No one can have played on even a moderate sized organ withont having 
felt how much labour he was imposing npon a fellow creatnre when he 
used the larger stops, and many a long performance has been curtailed, 
many a piece temporarily re-arranged, in order to give some little sem- 
blance of rest, or less hard work, to the blower or blowers. 

In speaking of these machines it would hardly be fair to include in the 
category the ordinary steam engine. That this latter is useful for the 
largest organs need hardly be said, and we have already mentioned how 
it is employed in the blowing of the organ in the Albert Hall. The 
large instrument belonging to Mr. Holmes is also supplied by one of nine 
horse power ; but for small organs in Churches, country districts, and 
ohamber use, the steam engine is obviously out of place. Not only 
would it be a source of much labour in itself to keep in order, to clean,, 
and, above all, to attend to when actually at work, but Ti^t is of 
^eater importance, it cannot be driven without a boiler; and all 
persons who have had occasion to use these are aware of the tcoubla 
and continual source of anxiety that they canse ; then, again, the steam 
■engine cannot be started without more or less preparation; so that, 
unless a long performance is contemplated, it would never be worth 
while to get so complicated an auxiliary into action. Leaving these, 
then, as useful only for very large instruments and under exceptional 
oircumstances, we come to a machine that can be made to do work 
suitable for almost any sixed organ whatsoever — ^we alludeto the gas 
engine. 

The best form of this machine that can be used for organ work seems 
to be that patented by Messrs. Crossley Brothers, Manchester. Before 
entering into the advantages or capabilities of this class of engine we 
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most point ont that the aooess to a gas anpply is a 9%fnB quA non, HaTin^ 
■aid thus mnoh, we may enter into the advantages to be derived from 
oae of the engines. 

The leading characteristios that the maohines have displayed mn 
silence, easy manipulation, regular action, and great oheapziess in 
working. The engine that has been used for this work is known as the 
Otto Silent Gas Engine, and is made from half-horse power up to sixteen" 
horse power nominal, and from the many testimonials that have been 
received from well-known sonrces, there can be no donbt whatever that, 
where the driving power is attainable, they are superior in many respects 
to any other dass of motor. 

The consumption of gas by these engines when in good order maybe 
taken as 23ft. per indicated horse power, and for an average, say Iffc. 
more for side lights. This assumes the engine to be working up to its 
marimum power. The consumption of gas in practice will, hofwever, 
depend upon the amoxmt of work accomplished. It may fiurly be stated 
that Id. per hour per indicated horse power will be the cost of working, 
gas being taken at the prices sold at most large towns. 

To accomplish the proper blowing of the organ, Messrs. Orossl^ 
Brothers supply a particular apparatus. The engine drives with a belt 
to a shaft, bearing fast and loose pulleys. This shaft drives a small 
crank shaft which works the feeders of the organ. The engine belt is 
guided by a strap fork, and to this is attached at one end a small ohain 
with a weight, this weight being carried over the pulley just above the 
bellows reservoirs. These rise and come within two inches or so of the 
top, where they come in contact with the weight and lift it. At the other 
end of the strap fork another chain, with a very light weight, is attached, 
BO that when the bellows reservoir is lifted this light weight pulls the belt 
on to the loose pulley, and thus the feeders are stopped. On the bellows 
becoming sufficiently exhausted the heavy weight is released and raises 
the light one up again, at the same time pulling the strap fork, and thus 
getting the belt once more on to the fast pulley and supplying the 
feeders. The action is very perfect, and works extremely well. 

Mr. Willis, who has put up the organs of St. Paul's and Salisbury 
Cathedrals, has arranged the engines with a particular form of regulator 
of his own. 

The starting of the engine is effected by turning the flywheel suf^- 
ciently to draw in gas to the piston, the attention required during actual 
working is nil, and oiling once a day is enough for any work that would 
be required for such performance as is here under consideration. About 
half an hour per week would be ample time to devote to the cleaning 
of the engine. 
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In calonlatmg the cost per hour it is bnt fair to state that as organ 
blowing does not reqnire the foil power of the engine, it seldom ex- 
ceeds a halfpenny for a four horse-power engine. It is better that the 
engine shonld be in a separate room or yanlt from the organ, and any 
ordinary workman can fix it. 

The following list of organs at present supplied with these machines 
will be of interest, and we may add that we haye had opinions of a most 
satisfactory character from some of those who haye had the manage- 
ment of the organs. 




1878 

leso 

1879 

1878 
1879 
1878 

1879 
1879 
1878 

1878 

1877 
1877 



Bradford .. 
Edinbnrgh 
IxmdoQ .... 
BaUibfOxy... 

Armley 

ShcfBwd.... 

Bowdon ... 

HaUfaz 

London .... 



London .... 

Longhboro' 
NftTenbj — 



SllLp 



»• 



2 
2 

1 
1 
1 



1 - 



St. Mark's Obnrch, JfanTilngham 

St. Marr's Oathedral 

St. PmiI'8 Cathedral 

BaUsbory Cathedral 

St. Barthokmiew's Chnrdi 

The Albert Hall Co 



for the 



J. Sidebottom. Bsq. 

W. H,Fn«ter, Bsq. 

Boral National College 

Blind, Vypm Norwood < 
M. A. Lochner, Bsq., 12B, Laneaater- 

road, Notting Hill 

Sir W. H. Salt, MapleweU Hall 

B. H. C. Nerillea B8<i. 



Organ blowing 
Organ Mowing 
Organ blowing 
Organ blowing 
Organ blowing 
In place of six 



Organ blowing 
Pomp A organ 

Organ blowing 

Organ blowing 
Organ blowing 
PnmpA organ 



There is yet another kind of engine nsed for the blowing of organs 
that differs essentially from the foregoing, in that it requires no gas ox 
heat for its maintenance, bnt is worked by water. We refer to Joy's 
patent hydraulic engine. This has been found of great use where water 
pressure can be commanded, and for smaller organs one engine can be 
made to do all the work necessary to keep up a sufficient supply of wind. 

For Tery large organs more than one engine is required, and perhaps 
they ftre not quite so suited for hard work as for such a modified kind as 
would be required with a two-manual organ, or a moderate sised three* 
maTiual instrument. 

The one very great adrantage that these haye oyer all other mechanical 
contriTanoes for blowing organs is, that they are at once and always 
under the control of the player, who, by means of an ordinary stop 
handle, generally labelled *' Wind," can start the engine at a moment's 
notice. 

The engines are so regulated by Talyes that th«y can be adapted to 
almost any pressure of water that may be attainable, and although we 
have known occasional failures in their action, it is probable that this is 
more frequently to be accounted for by failure of water pressure, than 
by any fault in the engine itself. The engines are Tery easily attached 
to ordinary bellows handles, so that in case of accident manual labour 
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OMi at onoe be sabstitated witboot any delay or difflenli^. Tb« cost of 
working tbem depends entirely npon tbe prioe of water on the ipol. 

Meears. Forrester and Co., of liyerpool, bave a patent water mtier 
tbat efficiently measnres the quantity of water passing tbrongb a giTen 
pipe, and not only so, but oan itself be adapted to blow an organ. 

Of the aboTe engines there will be no diffionlty in seeing that eaoh will 
have its champions according as gas or water is the more easilj attain- 
able. In many country districts the hydraolic engine is going tteadilj on 
with its work, supplied by a local stream at no cost save the primacy 
one necessary in the arrangements. But, again, in a town the supply of 
water may not only be ezpensiTC, but is often intermittent, so that in 
such a case a gas engine will be found the more useful. Bui all o rg a nigta 
who have had to depend upon manual labour for their blowing know bow 
exceedingly difficult it is to get an efficient man at the beOowa at a 
moment's notice, and thus a great deal of the pleasure of playing on 
or showing an organ, is often damped or lost. Whereas, to be ablo 
at any moment of the day or night to go to the instrument and play, 
without in any way disturbing the rest or employment of an unwiDing 
accomplice, and at the same time to be playing at a cost far bdow 
that of the worst paid blower, is a luxury that cannot be too widely 
appreciated. 



CHAPTER XLII. 



Chneral BdsumS, 

Those of our readens who haye followed ns through the preceding 
chapters will have seen that the organ is not merely a musical instm- 
ment of stereotyped oonstroetion — a mechanical contrivance to bring 
abont the sonnding of a yaried assortment of pipes, but that in its more 
perfect forms it well deserves to be looked upon as a work of high art. 
If it were calenlated how many hands were emph^ed to torn ont a first- 
rate instmment, among that really large army of artisans would be fonnd 
representatives of almost all onr important trades and mannfactnres, 
and their united efforts, without the further assistance of trained artists, 
in the shape of voioers and tuners, would be valueless. 

We have traced the organ from its original condition — a few small 
pipes placed over a primitive wind reservoir— to its almost perfect 
existence, as we now see it before us. It will be a matter of interest to 
observe the different periods during which it developed most rapidly, and, 
at the same time, to notice those epochs when the art of organ building 
may be said to have remained in abeyance. A further point of interest 
arises from the fact that the perfection of the organ has been brought 
about in what may be termed distinct waves of effort — ^that is to say, 
that at different periods men have devoted their energies to oertain 
results, and not to the general advancement of the instrument as a whole. 
Thus, omitting what may be called the childhood of the instrument, and 
beginning at the time when it had already attained some of its more 
important features, we see that, from the middle of the seventeenth 
century to the middle of the eighteenth, the energy and skill of builders 
were devoted to the perfecting of the sounds produced — in other words, 
to the manufacture, voicing, and tuning of the pipes. So well was this 
achieved, that if we calmly review the organ of the present day, and oom- 
IMure it with that of the time to which we allude, we cannot but admit 
that, good though our present work may be, and far as we have 
advanced in the matter of mechanism, qwdal effects, and various 

02 
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ftdjnnoti, we haTO made little or no progress in the condition cxf the 
prinoipal gronnd-tone stops of the organ. 

It was at the birth of the present oentnry that the prodnotion of a more 
perfect mechanism absorbed the attention and employed the talent of 
men of considerable genios ; and whaterer may be the fntnre of this stiU 
progressing instrument, it is impossible not to admit that to the nineteenth 
oentnry is dne all those great steps that haye combined to place the 
largest organ so completely nnder the control of the performer, and to 
render playing the instmmelit a pleasnre instead of a labonr. The 
pnenmatio-power bellows, that has borne fmit, as we have seen, not only 
in the touch, bnt in bringing the more distant portions of the organ under 
the immediate hand of the organist ; the electric as weU as the tnbnlar 
transmission action, and others too numerous to mention here, are all 
the children of the present generation, and it may with truth be eaid 
that the interiors of our largest organs are by no means so complicated 
or so liable to derangement as were the small and insignificant instm- 
ments of our predecessors. 

It is probable that the great question of compass is settled for good 
and all, and whateyer changes may occur in this respect, will only add to 
the claTier to the right and upper portion of the scale. 

The more perfect knowledge we possess of the natural laws goyeming 
sound has placed the balancing of the various stops of the organ on snoh 
a footing, that unless some startling change should affect the entire 
character of the instrument, there will not probably be any great altera- 
tion in this respect. 

The condition of the manuals as regards shape, &c., has caused some 
little anxiety, but organ-builders are gradually arriving at a certain fixed 
plan, which allows one manual to overhang its neighbour, so that space 
is economised, and the player can reach his work with ease. 

The pedal keys are still made after varying patterns, but they almost 
all radiate slightly, and in time there will probably remain little dis« 
crepancy in this department. 

The internal movements governing the pallets have gradually under- 
gone a change, which has eventually led to the introduction of iron 
to a very great extent — the advantages of this material have been 
pointed out. Mr. Henry Booth, of Otley, has invented and patented a 
'* Steel Action," which has been adopted in the organ at Christ Oburoh, 
Leeds. 

It will only be necessary here to draw attention to the advance in the 
commutation actions, where the pneumatic button has superseded, or, at 
any rate, aided, the pedal movement. 

With regard to the pipes of modem organs, taken as a whole^ more 
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espeoially in the larger instmmente, it U probable that the material 
nsed at the present day will, when of the same age, compare faTonr- 
ably with that of the more celebrated old bnilders. In these days piped 
haye assumed, if not new shapes, at least new conditions, so that we 
haye now mnch more yariety in tone and in stops, and there can be no 
doubt whaterer that in the matter of Beed work our fathers were by 
no means equal with us, or up to our standard either in workmanship 
or Toicing. We would draw attention to an introduction by Messrs. 
Bryoeson Brothers and Ellis of reeds that play upon wood, and seem 
likely to become popular. 

The Mixtures of the present day are a matter for congratulation. 
They are neither so shrill or so noisy as those of our predecessors, and 
they are made to balance better with the other stops than was usually 
€he case in the older organs. 

The nomenclature of stops is still in a transition state, and as jet 
there is hardly an organ that is named according to any fixed rules ; it is 
sincerely to be hoped that the day is not far distant when organ builders 
will have come to some mutual understanding on a point that cannot but 
affect all their works. 

The temperament to which the organ is tuned is practically settled, 
and there is not likely to occur any further serious discussion on this 
point. 

Up to the present the One-Manual Solo Organ has not taken that 
position that might haTC been anticipated. Perhaps this may be in some 
manner accounted for by its not having been pushed, some dificulty also 
having arisen as to its manufacture. Messrs. Hill and Son are no longer 
the agents for its construction. No doubt the idea is of soffioient 
interest to bear fruit in time, and we shall doubtless some day see an 
organ of this description well in the market. 

An advance has been made of late years in the facility with which 
tuners are allowed access to the interior of organs. Only practical men 
are aware of the great difficulty occasionally experienced in easily reaching 
the pipes and mechanism of some old organs — indeed the builders never 
seem to have taken into account the fact that from time to time the 
interior should be looked over, and th«y arranged the parts in such a 
manner that it was almost impossible to rectify some slight derangement 
without displacing large portions of the instruments. Now, however, it 
is seldom that any serious difficulty arises. The Mixture sliders are 
often divided to cut off any ranks required, and, on the whole, the tuner 
has no unfair obstacles placed in his way. 

" Pitch," which hitherto has been not only a bone of contention, but, 
to some extent, an obscure subject, has been laid bare by Mr. Henry 
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I, who may be aadd to have gihaniited the theme m far mi Sviope is 
eoBoemed. I do not oontemplate any serkms alteratioii m tfak zeapeet 
for the fatnze. 

The adTantages of blowing maohines are gradnaUy making tibemaelree 
ftlt, and the Tazie^ of their form and ehanuster plaoes one kind or 
another within the reaeh of almost any locality. They are oertalBly 
eoonomioal, and will gzadvally make the blowingwman a ereatnre of 
the past. 

Ferhapa the most daagerons ^roimd that can be trodden by authors is 
the field of Prophecy, but there may be conditioDS which would seem to 
wanant my Tvntnring to predict, more or less, the fatnre lines of aotion 
in relation to work and inTention. Lately great efforts have been 
made to pvodnoe the tone of the tme string on keyed instruments by 
artificially retaining yibrations set np therein. The difilcolties that met 
the experimentalist hare been so to overcome as to point to a more tluui 
poesible resdlntion of the problem. Already have the inTentors so far 
soeeeeded in their task as to indnce them to seek the proteetion of the 
Patent Laws, and it may be that no yery distant day will see a new class 
of stops possessing a pnre string tone added to onr present list. That 
snob would be eminentiy nsefnl in many, if not in all, organs is haardly 
epen to donbt. 
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it 

(H 
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Number of Mannala. 



2i .. 



CompasB of ditto 



.. QG to s ... 00 to a ... 00 to ▲ ... 00 to ▲ ... 00 to A .. 

No GO sharp. 



Compass of Pedals ooo tooc... ceo to f ... coo to v ... ooo toF ...oco tor... 

1 Octave 



/"Solo Organ None ... 8 ... None ... 



s 






Swell Organ 10 

Great Organ 11 

Choir Organ 6 

Pedal Organ 4 

Couplers 3 



Total 84 



NOTBS 



I 
I 



H 



14 
24 

9 
19 

7 
76 



Composition Pedals or| ^ 
Pneumatic Pistons ) 

Built by [ffiSTic. • H^ 



9 
11 
7 
6 
6 
89 

4 



6 
12 
14 
11 

9 

10 

62 

20* 



6 
15 
15 
9 
10 
10 
65 

10 



HiU ... Willis ... Willis ... 



3 
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49 


... 
... 


5 
44 


• • • 

• •• 


5 
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5 
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40 
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APPENDIX. 



History. 



The anntied en^mTiiig is a fBodniile of a, 
piotare in a braTikry HS, of the Sfteentb 
mntnry— the anoeators of Jeana Christ are 
represeiited <rith lome inatromenta of mniio, 
and fdnnm^ a oelestial oonoert. In the 
piotare thia inBtmrnent wM beisic HMd bj 

:^^Kj% The following intereatiag paaaage ooeiira 
~~ ' in tbs irill of Loid Jolin Mamey, who died 
n 1521-25, and waa bnried beneath a band- 
gome tomb, with an altar at the foot or weat-end, foi maaaea to be 
sud tor the deoeaaed. Tbia tomb ia still peifeot in Layer-Harney 
Chnnih'. — 

" I give nnto my toieaaid daughter Kateryn, mj grete pair of 
viqCinaUa of boke foahion [book taabion], and mj grete Inte ; alao I gira 
to my laid dangfater Elizabeth, the other little pair of TirginaUa ; and tbe . 
portatyrea that atood in the girte [great, goard] ehamber, I will aball 
lemain within my aaid honae to thnae [Uie nae] of my u^ daughter 
Eataryne and ao forth in manner and forme aforeaaid." 

Unfortnnately I hava not aeen the original doeament, bnt I know 
that the above ia aoenrate, with the exception of tbe modem apelUng, 
whieh baa been adopted where the older ia of no intereat from a mniieal 
point of Tiew. 

COMFABS. 

The following onrioaitiea of oompaaa are probably nniqne. They wen 
eonimnnioated to me by the Ber. Sir Frederiok i. Qore Onaeley, Bart., jnat 
after the oompletion of the hiatorieal portion of thia work. 




242 APPSNDIX. 

A. Of the two organs in Seville Cathedral, one is an A oompass 
thronghont. 

B. The old organ in the theatre of Oxford was built by Byfield, and was 
a C organ, only the CC key soonded the A below. 

C. There is, or was, an organ at Tenby, the Swell of whioh ended 
below on E flat. 

D. At St. Mary's, Oxford, the Swell goes down to tenor F, but the 

Cornopean goes to the E. 

Position. 

The east-end position of the organ spoken of at p. 33 ooonrred in a 

Church at Leominster, and also in one, if not two, in Bristol. 
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Aotions, fanltB in 220 

reyiew of... ... ... ... 64 

Alabaster, organ of 32 

Albert Hall, Eensdngtoxi, or- 
gan in ... ... ... 203 

Anemometer ... 46 

Avery, John ••• 26 



B. 

jjaOaTai IB ••* ... ... ... 

irame .*• ... *•« <•• 

Balance, rail 

Band of bellowB 

Bars of Kmndboard 

^jaSnOOIl «•« ... «•* ... ... 

Donble, introdnotion of... 
Batteries for eleotrio action ... 

Baner-fldte • 

Jtjoarors ... ••• •.. ••• ... 

Bear's pipe ... 

jjOwwor ... ... ... ••• ... 

Bedos, Dom, work on organ ... 



Bellows, the 

diagonal ... . 

foldiei of ... . 

ribs of ... 

horisontal 

Bleeding , 

Block Ante ... ., 

introdnotion of 

Blowing engines 

Bois-le-Dno, organ case at 

Bombarde 

Borrowing .«• 

Bottom board 



39, 
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•«• 
• .* 
9. 



• •■ 



• •• 
... 

• •• 

• •( 



71 
71 
68 
41 
49 

165 
17 
87 

162 
57 

129 
8 
7 
41 
41 
42 
42 
41 
55 

161 
17 

223 
29 

164 
49 
41 
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Bow and Broml^ Institnte, 

organ in 31, 194 

Breads in mixtures 153 

Bridge, Biohard 26 

Bryceson, Messrs 35 

Bnilders, early lay 13 

foreign, in £higland ... 29 

Button regal 129 

Byfield, John ... ••• • 19 

John, junior 22 



C. 



Canterbury Cathedral, organ in 26 
Carmelite Church, Kensington, 

organ in ... 31 

Cases, old, Ac 28 

ornamental • ... 32 

CavailU-Coll, M 31 

Celestina 160 

Chelmsford Church, organ in 26 
Choir Organ, derivation ... 11 

position ... 11 

Christ Church, Newgate- 
street, organ in ... ... 19 

Chromatic arrangement of 
pipes ..• ... ... ... I.* vx 

Ciphering, causes of 216 

Clarion • ..• 167 

Claribella 157, 169 

Clarionet 165, 170 

Flute • 161 

Clavier ... • 67 

introduction of ... ... 8 

position of > 70 

Clear Flute 159 

Compass, curiosities in, appen- 
dix 241 

S2 
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PAGE 

Compass, in Smith's time ... 17 

the modern 85 

Composition, electric 100 

moyement, pneumatic ... 116 

pedal movement 91 

pedal doable action ... 115 

Consol ... 67 

Concussion bellows 44 

Cones, tuning 178 

Contra Bombarde 164 

Faggotto 164 

Qamba ... 156 

Posaune 167 

Conveyances 56 

Cor Anglais 166 

Cornet Mounted 163 

Como di Bassetto 167 

Flute 167 

Cornopean 165 

Coupler, introduction of ... 12 

Couplers ... Ill 

gliding ... 112 

pedal 113 

Crang and Hancock, Messrs. 26 

Cremona ... 165 

introduction of 17 

Cuckoo feeder 44 



D. 

Dallam, Oeorge 

Halph 

£obert 

Diapason, Double Open... 

Double Stopped 

Horn 

large metal, to tune 

Open... 

Stopped . 

Violin 
Divided sliders 
Doloan ... 
Doppel-fldte 



... 14 

... 14 

... 14 

... 154 

... 155 

... 158 

... 179 

... 156, 169 

... 156, 169 

... ... 158 

109 

157 
160 



Double-action drawstop valve 94 

Bassoon ... 161 

Diapason... ...154, 156, 169 

Dulciana...^ 159 

Tierce ...* 164 

Trumpet 164 

V^DOe... ... («« ««« ... Av^ 

open Diapason 154 
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Double-action Stopped Diapa- 
son , ... loo 

stops — their use on 

manuals 171 

Doublette 162 

Drawstop action 89 

action electric 94, 97 

electro-pneumatic 97 

pneumatic 93, 97 

roQ ... ... ... ... ,,, Ifv 

Dresden Lutheran Churi^ 

organ 33 

Dulcet 159 

Duloiana 156 

introduction of 23 

Dunstan, St., organs given by 7 



E. 



Early engraving, appendix. ... 241 



Echo organ 

Electric action 

Barker's patent 
drawstop action ... 
action, invention of 

indicator 

Engines for blowing 
Englands, father and son 
Escurial, organ in ... 



94, 



17 
65 
84 
95 
81 
99 
223 
27 
32 



Exeter Cathedral, old organ of 14 

F. 



Fan-frame movement 
Jbeeclers ... ... ... . 

cuckoo 

Fifteenth 

Finedon, organ at ... . 
Fittings of soundboard 

Flageolet 

Flauto Traverso ... . 
Flute 

Harmonic 

HOhl 

ik Pavilion 

to tune 

Freiburg, organ at 

French Church, Leioesier- 

square, organ in 

Front board 

1UA ... ... ... ... .•■ 
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... 41 

... ^Nl 

... 161 

... 21 

... 50 

161 

... ... 1 o9 

... ... xov 

... 135, 157 

... ... lo7 

... ... XvV 

... ... 17&F 

... ... 90 
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48 
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Free reeds 
Fnmitare 
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G. 
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Gkunnt 

Gtoigen Principal . . . 

Gtomshom 

Glasgow, organ in Public Halls 

Glastonbury Abbey, organ in 

Gliding Coupler 

Glyn and Parker, Messrs. ... 

Gonesse, organ case at 

Green, Samuel 

Groove board 

Grooves 49, 

distribution of 



H. 



Haarlem, organ at 35 

Half stops 146 

Halifax, organ in Par. Church 197 



142 

158 

160 

202 

7 

112 

22 

29 

25 

55 

50 

59 



Harmonics, theory of 
Harris, John ... 

Itenatus ... 
Hatfield Hall, organ case 

Hautboy 

xioni ... ... ... ... 

Diapason 

tuning 

Hydraulicon 

Hydraulic engine 

organ 
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Imperfect speech of pipes 
Iron trundle action 
Jnbal Flute 



149 

19 

19 

29 

165 

165 

158 

178 

4 

225 

4 



... 218 
... 91 
... 162 



K. 



Eeraulophon... ... ... 158, 169 

to tune 179 

K^ys, manual 68 

peCuki ... ... .«« ... 0«7 

Keyboard, introduction of ... 8 
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Keyboard, present shape of 12 

Key checks ... 69 

King's College, Cambridge, 

organ case 29 

Krumhom 165 



L. 



Lancaster Parish Church, 

organ in 27 

Larigot 161 

Laying the bearings 178 

Lead for pipes 126 

Long movements 70 

Loosemore, John 18 

JU U^ ••« *•• ••• ••• ••• ••• ^mrM 

Lynn Begis, organ 23 

organ case ... 29 



M. 

Magdalen College, Oxford, 

organ case 29 

Malmesbury Abbey, organ in 7 
William of, description 

of organ by 7 

Manchester Town Hall, organ 

U& t«« vti ««• t*t ••• OX 

Manuals 67 

two organs governed by 
one ... ... ... ... Do 

Materials for pipes 124 

Mechanisms, various arrange- 
ments of 208 

Metal 125 

castings of 127 

pipes, closed, to tune ... 179 

Mioheau, Paul 27 

Middle-board 41 

frame 42 

Minor casualties 215 

Mixtures 149 

introduction of 9 

breaks in 153 

most useful 158 

neoessilyfor 152 

oldest mentioned 9 

to tune 179 

Modser, Aldise 85 

Mops, tuning 178 
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Mfiller, Cliristiaii 
■topB 



pacoi 

• •• act Ow 

... 148, 149 



N. 



NMon ... 160 

NetUeoombe Conrt, organ in 14 

Nomendatnre of notes 142 

Northampton, All Saints' 

Ghnroh, organ in ... 30 

Town Hall, organ in ... SO 

Notation, fhe old 142 



O. 



Oboe 

Flute 
Ootayes, short 
Octave 

Clarion ... 

Fifteenth... 

Qnint 
Old notation ... 



... 166, 170 

160 
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••• ... loo 

167 

..* ... 161 

... ... 161 
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One Manual Solo Organ . 102, 110 

Open Diapason 156, 169 

flue pipes, to tune 178 

Ophioleide 166 

Orchestral Flute 160 

\/0%99»t» .•• ... ••• ... XOw 

Organ, arrangement of parts 208 
building as an enterprise . 5 
expelled from the Church 9 

for leading yoioes 189 

foundation for 209 

how to buy 213 

introduction into Church 5 
introduction into England 7 
of two manuals, smaJl ... 193 

position of 33 

price of 211 
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Pallets 48, 50, 52 

Ptots of organ classified ... 41 

Pasteboard, organ of 32 

Pajre of organs, meaning of... 11 

Pedal keys 69 

organ, regulation of ... 170 
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Pedals, introduction into Eng- 
land 20 

inyentionof 12 

radiating, oonoave 69 

Piccolo 161 

Hannonio 161 

Pipes, brass 7 

classification of ... 128—183 

constraction 134—137 

copper 7 

haimomo, iuTention of ... 135 
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124 

... ... o 

... ... X40 

.•• ..• J.M9 
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imperfect speech 
iMd 

metal 

metal, shape of 
materials for ... 
Pkmdean 

BVmUO... ... ... 

shape 

tone-lengths ... 

Pitch ..• 

compromise ... 
extreme and 

chamber 
high dhureh ... ... 

highest church 

history of 

low chamber ... 

lowest church 

mean ... 

modem orchestral and an- 
cient medium 187 

old medium 186 

present standard 187 

Tariations of 184 

Playing cards, organ of... ... 32 

Pneumatic action 65, 77 

action, derelopment of ... 75 
composition buttons ... 116 

drawstop action 92 

exhaust ... 78 

organ ... ... ,.« ... 5 

pallet ... ... 78 

Portatiyes ... 11, and ap p., 241 

Posatiys 11 

Posaune 165 

Position of organ 33, andapp., 242 

Power-bellows 65 

Principal • ... 158 

Proofs, tuning 178 

Pull-down wire 48 

Pyramidon 156 



intiodnotioii <rf 
origiDof 
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Buiuey Abbej, orgMt In 
B«dal;ffe, St. Haij, BiUtol, 

oi^ui in 

Bwd«, utiqnlt? 

ooMrtmotioD ol 
opan, oloied, uid free 
quality of tUM 



Booervcdr 

TUmmi 

Bobart, eulf bnildei 



BOhr-flOto 
moTraiaiit 



Balitbu; Catiwclral, 
organ of ... ... 

Scales, oompariaon ot ... 

dlitinetion in 

iDDBioiiJ diTiBioaa of 
effwtonpipM 

8(Aiufl0te 

Sebmidt (See Smltb). 

Bohisider, Cbiiatophsr ... 

SobDltw, HeiT 

Sohwubrook, TbomM ... 



Semitonea, intradnoticmaf . 

tluljilo . 

Sezqnialteia 16 



Bilvec, oisaa of '• 

alidan 63, I 

dlrided 1< 

Slider gnid» I 

Smith, Chiiftun 1 

Father 1 

Gerard i 

Snetiler, John ! 

autograph of '■ 

SoDDdbmrd ' 

Soathampton Pariih Ohnioh, 

otKanlD ' 

SpiMote II 

SpitEflOte li 

Spotted metal IJ 

Sqnarai 

Steel aoUon 21 

Stioketa 

St. Anna'B, Angtbnis, organ 

St. Cathftrioe'B Chnrob, L«a- 

dsiiball-itreet, organ in 
St. Cbad'a Cbnroh, Shiewa- 

bary, organ oaBe... i 

St.DecDinan'aCharah.oiganln i 
St John'B Cbuiob, Sooth 

Haohne;, OFgan in U 

St. LeoDud'B Chnrofa, Shore- 

ditoh, orgaa in ! 

St. Lake's Chnrob, Chalfeft, 

St. Margaret'H Chnrob, Weit- 

minster, orffan in ... 1 
St. Martin's Churoh, Leioester, 



St. MftiT Badclyffe, Briatol, 
St. Panl'a Cathedral, organ 



248 

St. Sepnlohre's Chnroh, organ 
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StoltZj M. 

Stopped Diapason . . . 
Stops, obaracteristios 

olassifioation of 

oomponnd 

combination of 

nanios of ••• ••• 

position on grooves 

Sub-Bonrdon 

Snckers .• 

Swabe Flnte 

Swell, extension of compass 

gieneral 

invention of 

nag's head 

tenor ... 

Venetian 

vertical 
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...156, 169 

169 

146 

... 151, 162 
... 168, 171 
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155 

42 
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26 
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21 

121 

192 

120 
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T. 
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53 
172 
175 
174 



JLaDlO ••• .*• 
Temperament 

OQ lUU . • . ... 

unequal 

Temple Chnroh, organ in 17, 201 

Tenor C swells 192 

Tenth • loi 

Terpodian 162 

Three-manual organs, advan- 
tages of 195 

Thumping board 69 

Tierce 161 

XiU «>• ... ... ... ••• ••• i*tv 

Tiverton Parish Church, organ 

XU ••« ••• ••• ••■ •■* 

Tonal arrangement of pipes. . . 

Top board 

Toulouse Cathedral, organs 

Ua ••• ••• ••• ••* •«• 

XxftOO ••• ••• ••• 

Tremulant 

early ... ««• .«• ... ... 

Trombone 

Trumpet .' 165, 170 

Trundle action, iron 91 

wood 89 

Tuba Mirabilis 166 

Tubular transmission action 92, 204 
Tuning 177, 179 
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59 
41 

33 
90 

119 
13 

165 



Tuning horns 

instruments 

mops ... ... 

oG&ie ... ... ... ••• 

J. weliuQ ... ... ... ... 

Type metal 

U. 

Unda Maris 

Upper board 

Utrecht Psalter, organs in 
date of ... ... ... 
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178 

178 

178 

178 

161 
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53—55 



... 42 

... 30 

... 128 

... 160 

...157, 169 

. . . ... X vO 

> XOo 

166 
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V. 

Y ontsis • « • • • • • • • 

Vibration of air in pipes 
Viol d* Amour 

di Gkkmba 

Violin Diapason 

Voix Celeste 

Vox Humana 

introduction of 

W. 

Walde-fldte 159 

Waste pallet 44 

Water meter 226 

Windchest 48 

Winchester Cathedral, old 

organ of 7 

Wind, defects in 219 

trunk 41, 47 

weight of 46 

Wolf 175 

Wood pipes, dosed, to tune... 179 

seasoned 40 

Wooden trundle action 91 

drawstop action 89 

Wotton, William 13 

Y. 

Yarmouth Parish Church, 

organ in ... 

York Minster, old organ of ... 
case of old organ 
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28 
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Zino for pipes ... 
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ATALOGUE 



New and Practical 
BOOKS. 




CATALOGUE 



ANIMALS, BIRDS, Grc. 



Breaking and Training Dogs: 

Being Oonoise Directiona for the proper Education, both for the Field and as Oom- 
pankoiBa of BetrieverB. Pointers. Setters, Spanieu, Terriers, fto. 

In cloth ffilt. 5e., by post. 58. 4d. 

Diseases of Dogs : 

Their Pathology. Dianiosis. and Treatment ; to which is added a ooimaleee 
Dictionary of Oanine Materia Medica. For the Use of Amatenn. Qy Hugh 
Dauisx.. 

In paper, price Is., by post Is. Id.; in doth gilt 2s., by pott ts. 2d. 

British Dogs: 

Their Varieties, History. Characteristics, Breeding, Management, and Ekhibi- 
tion. Blnstrated with Portraits of the Chief Dogs of the Day. By Hugh 
Dalziel (**Corsincon," Author of "The Diseases of Dogs." "The Diseases of 
Horses." Ac), assisted by Eminent Fanciers. 

Bevelled boards, extra gilt, gilt edges, price 10s., by post, 10s. 6d. 

Dogs Used in Field Sports: 

Their History. Varieties, Characteristics, ftc. With nineteen fall page Pofrtraits 
of celebrated Dogs of the Day. (Forming DiviHon I,of** Britt¥k Dogi.") 

Price 8s., by post, 8b. Sd. 



Dogs Useful to Man 



In other Work than Field Sports. Thf ir History, Varieties, Characteristics, fto. 
With twenty-fonr fall ipage Portraits of Leading Dogs of the Day. iFormina 
Division II. of " BrUUh Dog».") 

Price Ss.i by post, 8b. Sd. 



House and Toy Dogs : 



Their History, Varieties, CharaeteristicB, ftc. Also the General Management of 
Dogs, and Breeding and Bearing. Illustrated with nine Portraits of Celebrated 
Dogs of the Day. (Forming IHvigion III. of *' British Dogs") 

Price 2s.. by post, 2s. 2d. 

Of Englishe Dogges : 

T/ e Dinersities, the names, the natures, and the properties. A Short Treatise 
written in lacine by lohannes Caius of late iremorie. Doctor of Phisicke in the 
Uniuersitie of Cammridge. And newly drawne into Engiishe by Abbahah Flxkikg. 
Student. Natura etiam in brutii vim oitendit $uam. Scene and allowed. Imprinted 
at London by Bychard Johnes, and are to be soldo ouer against S. Sepnlohrea 
■Church without A ewgate. 1S76. Beprinted yerbatim. 

ua. boards, price 2s. 6d., by post, 2s. 8d. 

Diseases of Horses : 

Their Pathology, DiagnosiB, and Treatment: to which is added a complete 
Dictionary of Equine Maiena Medica. For the Use of Amateurs. By Hugh 
Dalziel. 

In paper, price Is. 6d., by post. Is. 8d. 



Practical Dairy Farming: 



A short Treatise on the Profitable Management of a Dairy Farm. Hlnstrated. 
By Q. Skawabd WrrcoMBa. 

In paper, price Is. 6d., by post. Is. 7d. 



Book of the Goat : 



Containing Practical Directions for the Management of the Milch Goat In Health 
and Disease. Hlnstrated. By Stbphbh Holk es. 

Cheap edition, in paper, price Is., by post. Is. Id. 



Practical Handbooks, — Handbooks on Animals^ Birds^ &*c, {continued). 

Stock Keeping for A mateurs : 

A Manual on the YarietieB, Breeding, and Management of Pifs, 8heep, HoneB, 
Cowis, Oxen, Asses, Mules, anA Goats, and the Treatment of their Diseasee. 
Desinied for the use of Young Fanners and Amateurs. By W. H. Ablbtt (Author 
of "Farming for Pleasure and Profit," "Arboriculture for Amateurs," ''Ebglish 
Trees and Ttee Planting"). 

Post 8yo., cloth gilt, price 5b., by post, 5e. 4d. 

Rabbits for Prizes and Profit : 

Containing Full Directions for the propor Management of Fancy Babbits in 
Health and Disease, for Pets or the Market; and Descriptions of every known 
Variety, with Instructions for Breeding good specimens. IlluBtrated. By the late 
Chablbs Batson. Edited by Lvonard XT. Gill. 

In cloth gUt. price 2b. 6d«« by post, Ss. 9d. 

General Management of Rabbits ; 

Including Hutches, Breeding, Feeding, Diseases and their Treatment, Babbit 
Coverts, Ac. Fully illustrated. (Forminff Part I, qf *' SabbiU for Prizet and 
Proflt:*) 

In paper, price Is., by post. Is. Id. 

Exhibition Rabbits: 

Being Descriptions of all Varieties of Fancy Babbits, their Points of EzceUence, 
and how to obtain them. Illustrated. {Formirig Part II, of ** Babbit* for PrUei 
and Profit.") 

In paper, price Is., by poet. Is. Id. 

The Book of the Rabbit : 

A complete work on Breeding and Bearing all varieties of Fancy Babbits, giving 
their History, Variations, uses. Points. Selection, Mating, Management, and 
every other information. Hlustrated with facsimiles of water-colour drawings 
specially prepared for this work, and numerous wood engravings. By Various 
Breeders and Exhibitors. Edited by Lbonard U. Gill, (Editor of "Babbits for 
Prizes and Profit"). 

In monthly xMurts (commenced in August), price U.. by poet. Is. Id. 

Ferrets and Ferreting: 

Containing Instractions for the Breeding, Management, and Working of Ferrets 

In paper, price 6d., by poet. 7d, 

Mice : 



Fancy 



Their Varieties, Management, and Breeding. Illustrated. 

In paper, price 6d., bypoet,6id. 



Foreign Cage Birds: 

Containing Full Directions for Successfully Breeding, Bearing, and Managing the 
various Beautiful Cage Birds imported into this country. Beantifnlly lUustrated. 
By C. W. Gednbt. 
In cloth gilt, in two vols., price 8s. 6d., by post, 9b. ; in extra doth gilt, gilt edges, in one 

vol., price 9b. 6d., by post, 9b. lOd. 

Parrakeets, Parrots, Cockatoos, Lories, & Macaws: 

Their VarietieB, Breeding and Management. (Forminff Vol, I, cf ** Foreign Cage 
Birdt,") 

In cloth gUt, price 8b. 6d., by poBt, 8s. 9d. 

Waxbills, Finches, Weavers, Orioles, and other 

small Foreign Aviary Birds: 

Their Varieties, Breeding, and Management, Beautifully illastrated. (Forming 
Vol, II. of •* Foreign Cage Bird:") 

lii ctoth gilt, price 6s., by post, 5s. id. 



Canary Book: 



Containing Full DireotionB for the Breeding, Bearing, and Management of 
Canaries and Canary Mules ; Formation of Canary Societies ; Exhibition Canaries, 
their points and breeding; and all other maMen oomiected with this faniv* nina- 
trated. By Bobsbt L. Wallaob. 

In doth gUt, price 6B.,by poat Ss. id. 



Practical Handbooks, Published at 170, Strand, W.C. 

General Management of Canaries: 

Inolnding Cages and Gage Making, Breeding, Managing, Mnle Breedlnar, Dtneaaoa 
and tbeir Treatment. Moulting, Hats and Mice, fto. Illnatxated. {FonMna Fart I, 
iff the*' Canary Bookn 

tn paper, prioe 28., bj poati 28. Id. 

Exhibition Canaries: 

Containing Foil Parttoulars of all the different Yarietiea, thair Points of Ezoellenoo. 
Preparing Birds for Exhibition, Formation and Management of Oanarv Sodefeies 
and Exhibitions, niastrated. {Fomdng Part II, of the ** Oanarif Book,*) 

In pB^PV, prioe 2s., by post, 2s. 2d. 

Fancy Pigeons: 




um 

interest or use to Pigeon Fanciers. Blnstrated. By J. O. Ijtsll. 

In Tnnmthly parts (commenoed in May)* prioe 6d., by poet, 8id. 

Poultry for Prizes and Profit : 

Oontadns Breeding Poultry for Prises, Exhibition Poultry, and Management of the 
Poultry Yard. HandHomely Illustrated. By Jamxs Long. 
In cloth gilt, price 2b. ed.. oy post, 2b. 9d. 

Breeding Poultry for Prizes: 

Containing full instructions for Mating Poul1 

breed. Illustrated. {Forming Part I. qf ** Poultry for Prieee and Prq/U,") 



Containing full instructions for Mating Poultry to obtain the best reanlts. in each 
Illustrated. (Forming Part I. qf ** Poultry 

Price 6d., by post, ekd. 



Exhibition Poultry ; 



Their YarietieB, Characteristics, and Points of ExceUenoe. niustrated. CF^trwiimr 
Part II. cf** Poultry for PHzet and Front.") 

Prioe Is., by post. Is. Id. 



Management of the Poultry Yard : 



Including Hatching of Eggs* Bearing and Feeding, Houses and Btms, General 
Management, DiseauBes and their Treatment, Fattening, Ponltary Farming te. 
Illustrated. {Formmd Part III. cf ** Poultry for Prittee and Prct/U") 

paper, price is., by posl^ Is. Id. 



Ducks and Geese: 



Their Characteristics, Points, and Management. By Yabious BnnxDXBS. 
Splendidly illustrated. 

In paper, price Is. 8d., by poet. Is. 7d. 



Practical Bee-keeping: 

Being Plain Instructions to the Amateur for the Bucoessfnl Management of tbe 
Honey Bee. Illustrated. Be-written and Enlarged. By Fbavk OsBSHiBn. 
In doth gilt, price 2s. 6d*i by poet, 2s. 9d. 

Bee-keeping for Amateurs: 

Being a Short Treatise on Apiculture on Humane and Successful Prtnoipile Bj 
Thohas Addet (the Lincolnshire Apiarian). 

Now ready, prioe 6d.* by post, 6|d« 



PRACTICAL MECHANICS. 



Patents, Trade Marks, and Designs: 

A Practical Guide to Inventors and Manufacturers for Securing Protectian nnder 
each of these heads. By Abchibald Cbaio. 
In cloth gilt, price Is. fld.. by post. Is. 8d. ; in papeTf price Is., 1^ poet, la. id. 



Practical Handbooks, — Manuals on Practical Mechanics (continttcd). 

Practical Architecture: 

Ab applied to Earm Buildinffs of every dcMciiption (Ck)w. Oattle and Oalf Honsect, 
Stables, Pifirgeriee, Sheep Bnelter Sheds. Boot and other Stores, Poultry Houses). 
Dairies, and Country Honses and Cottages. Profusely Illustrated with Diagrams 
and Plans. By Bobbbt Scott Burn. 

In cloth gilt, price 5s., by post, 5s. 4d. 

Practical Boat Building for Amateurs : 

Containing full Instructions for Designing and Building Punts, SUfEs, Oanoes, 
Sailing Boats, ftc. Fully illustrated with working diagrams. By Adbian 
Nbison, O.E. New Bdition, revised and enlarged by Dixon Kxkp (Author of 
" Yacht Designing," "A Manual of Yacht and Boat Sailing." ftc.). 
In cloth gilt, price Ss, 6d., by post, 8s. 8d. 

Art of Pyrotechny : 

Being Comprehensive and Practical instructions for the Manufacture of Fire- 
woru, specially designed for the use of Amateurs. Profusely Illustrated. By 
W. H. Bbownb, Ph.D, M JL, L.B.C.P.. Ac. Second Edition. 
In cloth gilt, price 8s. 6d.. by post. 8b. lOd. 

Minor Fireworks : 

Containing Instructions for the Manufacture of the Common and Simple YarietieB 
of Firewoncs. For the Use of Amateurs. Illustrated. By W. H. Bbowmx. PhJ)., 
M.A., fto. (Author of '* The Art of Pyrotechny"). 

In paper, price Is., by post. Is. Id. 

Printing for Amateurs : 

A Practical Guide to the Art of Printing: containing Descriptions of Presses and 
Materials, together with Details of the ProceR«es employed, to which is added a 
Glossary of Tbchnioal T6rms. Illustrated. By P. B. Baynob. 

In pKpee, price Is., by post Is. 8d. 



Turning for Amateurs: 



Containing full Description of the Lathe, with all its working parts and attach- 
ments, and minute instructions for the effective use of them on wood, metal, and 
ivory. Illustrated with 180 first class wood engravings. Second Bdition. 

In cloth gilt, price 8s. 6d., by post. 8s. 9d. 

Carpentry and Joinery for Amateurs: 

Contains full Descriptions of the various Tools reauired in the above Arts, 
together with Practical Instructions for their use. By the Author of '* Turning 
for Amateurs." ** Working in Sheet Metal." fto. 

In doth gilt, price 8s. 6d.a by post,8B. 9d. 

Working in Sheet Metal: 

Being naotical Instructions for Making and Mending small Articles in Tin. 
Copper, Iron, Zinc, and Brass. Illustrated. Third Bdition. By the Author of 
** Turning for Amateurs." ftc. 

In paper, price 6d.. by post, 6id. 

Wood Carving for Amateurs: 

Containing Descriptions of all the requisite Tools, and full InstructionB for their 
use in producing diflerent varieties of Carvings. Illustrated. 

In paper, price Is., by post. Is. Id. 

Practical Mechanics for Amateurs : ' 

A Series of Treatises on Turning, Carpentry and Joinery, Working in Sheet Metal, 
Wood Carving, Firework Making, and Printixiff. Dluatrated. 
In Cloth gilt, price 10s. 6d.. by pott, lis. 8d. 

Organs and Organ Building: 

GKving the History and Construction of the Modem Organ, and DesfriptionB of the 
most remarkable instruments. By C. A. Bdwabds. 

In cloth gilt, price 6s., by post, 5s. id. 



Practical Handbooks^ Published at 170, Strand, W.C. 

POPULAR NATURAL HISTORY. 



Practical Taxidermy : 

A Manual of Inatxaotion to the Amateur in OoUeotinff . PrMerving. and Settbiff-up 
Natural Hiatoiy Specimens of all kinds, niuatrated. By Montagu Bbownx. 

In cloth gilt, xnrioe 8b. 6d., by post^ 88. ML 

Colleeting Butterflies and Moths : 

Being Directions for Oapturinff, Killing, and Preserving Lepidoptera and iheir 
Larvse. Illustrated. Beprinted. with additions, from ^'PracticaL Taxidermy.*' 
By MoHTAon Bbownb (Author of ** Practical Taxidermy "). 

In 1 aper, price Is., by post Is, Id. 

Popular British Fungi: 

Oontaintng Descriptions and EUstot 

Poisonous, of our Oountrr. Illustrated. By Jamxs Bbittkn, F.li.S.« ftc 



Oontaintng Descriptions and Histories of the Principal Fungijsoth Edible and 
Oountrr. Illustrated. By Jamxs Bbittb 
In olotn gilt, price Ss. 6d., by post, 8s. 9d. 



British Marine Algce: 



Being a Popular Account of the Seaweeds of Great Britain, their OoUeotion 
and neseryation. Magnificently illustrated with 206 engravrngs. By W. H. 
Gkattan. 

In doth gilt, price 5s. 6d.«*by post, Ss. lOd. 



Zoological Notes: 



On the Structure. Affinities, Habits, and Faculties of Animals; with Adventures 
among and Anecdotes of them. By. Abthub Nicols, F.G.S., F.B.G.S. (A.utiior 
of '* The Puzzle of Life, and How it Has Been Put Together," '* Ohapters from the 
Physical History of the Earth "). 

[In the press. 
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GUIDES TO GARDENING. 



The Hardy Fruit Book {Vol. I.) : 

Consisting of a Series of Exhaustive Treatises on various Hardy Fruits grown 
in this ooontry ; giving the History, the most desirable Sorts, and the best Methods 
of Cultivation of each. Dlnstrated. By D. T. Fish (Author of '* Pruning, Graft- 
ing, and Budding Fruit Trees," ** Bulbs an^Bulb Culture," fto.). Vol. LmoludeB 
the Apple, the Pear, Peach and Nectarine, mentioned below. Vol. XL will include 
the Apricot, the Plum, &c. 

In cloth gilt, price 5s., by poet, 5s. 5d. 

May also be had in parts as follow : 



The Apple: 



Its History, Yarieti^, Cultivation, Pruning, Training, Cropping, ftc. 

In paper, price Is., by post, is. Id. 

The Pear: 

Its History, Varieties, Cultivation, Pruning, Training, Cropping, &;c. 

In paper, price Is. 8d., oy post. Is. 7d« 

The Peach and Nectarine: 

Their History, Varieties, Cultivation, Pruning, Training, Cropping, fto. 

In paper, price Is. 8d., by post. Is. 7a. 



Practical Handbooks. — Cruides to Gardening (contimted). 



The Apricot: 



Its Histozy. Varieties, Onltiyation, Pnmixig, Training, dropping. Diseases, ko. 

In paper, price Is., by post Is. Id. 



The Plum: 

urietiea, 

In paper, pnoe Is., by post. Is. id. 



Its History, Varieties, Onltivation. Pruning, Training, Oropping, ftc. 

, pnoe Is.,' 



Orchids for Amateurs : 



Ckmtaining DeeoriptionB of Orchids soited tottae regniremente of the Amateur, with 
foil Instmotdons for their snocesafol Onltivation. With nnmerons beantifol Bhutra- 
tions. By Jambs Bbittkn, F.L.8. (of the BritiBh Mnsenm). and W. H. Gown. 
In cl(>th gilt, price 7s. 6d., by post, 7s. lOd. 



Rose Growing for Amateurs : 



Being Practical Instmotlons for the Raccessfal Oaltore of Bosee, with seleotioas 
of the best varieties adapted to the zeqnirements of the Amateur in Town or 
Oonntry. ByW. D. Pbiob. 

In paper, price Is. 6d., by post. Is. 8d. 

Bulbs and Bulb Culture {VoL I.) : 

Being Descriptions, both historic U and botanical, of the principal Bulbs and 
Bulbous Plants grown in this country, and their chief Vaileties ; with fuU and 
practical instructions for their successful Cultivation, both in and out of doora» 
Illustrated. By D. T. Fish. Vol. I. includes Parts I. and II., as named below. 
:in doth gilt, price 2s. 6d., by poet, 2s. 9d. 

The Snowdrop, Bulbocodium, Sternbergia, Crocus, 

Colehieum, Tulip, and Hyacinth : 

The best sorta, and their cultivation, indoors, under glass, and in the open border^ 
Illustrated. (Forming Part I, of ** Bulbs and Bulb Culture.") « 

In paper, price is., by poet. Is. id. 

The Anemone or Wind Flower, the Narcissus, the 

Lily : 

The best sorts, and their cultivation, indoors, under glass, and in the open border* 
Illustrated. (Formitui Part II. of *' Bulbs and Bulb Culture,**) 

In paper, price Is., by poet. Is. 2d. 

The Gladiolus or Corn Flag, Lachenalia, Cycla- 
men, Ranunculus, and Scilla or Squill {Star 
Hyacinth) : 

The best sorts, and their cultivation, indoors, under glass, and in the open border. 
Dlustrated. {Forming Part III. of ** Bulbs and Bulb Culture**) 

I In paper, price Is., by poet, Is. lid. 



Vine Culture for Amateurs : 



Being Plain Directions for the successful growinic of Ghrapee, with the means and 
appliances usually at the command of amateurs. Illustrated. By W. J. Mat 
(Author of "Greenhouse Management for Amateurs," "Oncombor Culture for 
Amateurs," fta). 

In paper, prioe Is., by poet. Is. Id. 

Pruning, Grafting, and Budding Fruit Trees: 

Illustrated with ninety-three Diagrams. By D. T. Fish. 

In: 



, paper, price Is.* by poet. Is. Id. 



Villa Gardening: 



Being plain instructions for the Proper Lulng-ont, Planting, and Management 
of Small Gardens ; with lists of Trees, Snrubs, and Plants most suitable, and 
thirteen Designs for small gardens. By w. J. Mat. 

Chei4> edition, in paper, prioe Is., by post. Is. Id. 



Practical Handbooks, Published at 170, Strand^ W.C. 

Rose Budding: 

Containing fall Initmotioni for the anooewfnl perfonnaiioe of tfata Int ar—U ng 
npttratinn. Illnitrated. By D. T. Fish (Anthor of "BnllM and Bulb Ooltini^ 
"The H«rdy Fruit Book/'** Pnminjr. Orsfting. and Budding Fniit Treeek" *cj. 

In paper, price 6d., hj poet, 7d. 

Greenhouse Management for Amateurs: 

DoHoriptionii of the bent Qreenhonses and Frames, with Instmetknis for Bnfldfaug 
thorn; ParticulAfH of the varions Methods of Heating: lists of the most ndtaMB 
plantH, with vonural and special cnltoral directions : and all neoessanr informatiaa. 
for the Guidance of the Amateur. Illnstrated. By W. J. Mat (Author of ** Vine 
Oultoro for Amateurs." '* Ououmber Culture for Amateuia," Jto.). 
In doth gilt, price 8s. 6d., hy post, Ss. ML 

Arboriculture for Amateurs : 

Being InHtmotions for the Planting and Cultivation of Treee for Onuunent 
or Use, and iieloctions and descriptions of those suited to qwdal requiremanta aa to 
Boil. Hitnation. fto. By William H. Ablstt (Author of " BngUah Tnm and 
Tree Planting/* &o.). 

In cloth gilt, price 2s. 6d., by post» 2s. 8d. 

Cucumber Culture for Amateurs: 

Including aliu> Melons, Yegf table Marrows, and Gourds. Ulustratod. By W. J. 
Mat (Anthor of ''Vine Culture for Amateurs," '* Gxeenhonse Management for 
Amateurs"). 

In paper, price Is., by poet, U. Id. 



SPORTS AND PASTIMES. 



Country Pocket Book and Diary {1881) : 

For Reforonco and BAgistration. Full of facto and forma of the sreatest raloe 
and intorent to Country Gentlemen and Sportsmen. Contents: Diariea and 
Information on Shooting. Fishlnf. Hnntlng, Athletics, FootbalL Bi<qrcling» 
Conrmng. Raoing, Dogn. lfoultr> Exhibitions. Bowing. Swimming, Meteorology. 
Cricket, Parliamentary Papers, so., fto.. with Pockets, Pencil, fto., oon^ilete. 
Prices: In russia leather, 6e. dd.; roan, 8s. 6d.; postage, 2d. _ 

[Beady in I>eoemb6r. 

Bicyclist's Pocket Book and Diary {1880-81): 

For Bef erenoe and Registration. Full of facto and forms of interest to BlojcUsta. 

Price, roan, 2s. 6d., postage, 2d. 

Bicycles and Tricycles of the Year 1880 : 

Being a Chronicle of the New Inventions and Improveniento for the preeent 




mwou. 0j u.j^nni juattiaa vrnxaaA. 

In paper, price Is., by 'post, is. Id. 

The Bicyclist's Guide to Machines and Makers : 

Shewing at a glance the construction and price of every m a ch i n e in the market. 
By BoBXBT EowABO Phillipm, D.B.C., C.S.B.C., B.T.C. 

Price 6d., by post, 6id. 

Practical Trapping: 

Being some Papers on Traps and Trapping for Vermin, with a chapter on general 
bird trapping and snaring. By W. Cabneoix (** Moorman.") 

Price Is., by post, la. Id. 

Practical Fisherman : 

Dealing with the Natural History, the Legendary Lore, and the Capture of 
British Freshwater Fish. Beautifully illustrated. 
In parte (commenced December, 1879, will be completed in about sixteen parte), in paper* 

prioe od. each, by post, 6id. 



Practical Handbooks, — Sports and Pastimes {continued). 

Notes on Game and Game Shooting: 

Miaoellazieoas obBervationt on Birds and Animals, and on the Sport they afford 
for the Oon in Great Britain, inoladin«r Grouse, Partridges, Pheasants, Hares, 
I^bbits, Qaails. Woodcocks. Snipe and Books. By J. J. Manlet. M.A. (Anthor 
of "Notes on Fish and Fishing^), niostrated with Sporting SketohM by J. 
Temple. 

In cloth gilt, 40O pp., price 7s. 6d., by post 7s. lOd. 

Practical Boat Sailing for Amateurs : 

Containing PartictOars of the most Suitable Sailing Boats and Yachts for Amateurs, 
and Instructions for their Proper Handling, kc. Illustrated with numerous Dia- 
grams. By G. Ohbistophbb Davibs (Author of *' The Swan and her Crew," Ac.). 

In cloth gilc, price 5b., by post 5s. 8d. 

Practical Photography : 

Being the Science and Art of Photography, Developed for Amateurs and Beginners, 
Illustrated, By O. £. Wheeleb. 

In cloth gilt, price 8s. 6d , by post, 8s. 9d. 

Wet Collodion Process: 

The Art of Photography by this process, developed for Amateurs and Beginners* 
{Bein0 Part I. of " Praetiedl Photography") 

In paper, price is., by post. Is. 2d. 



Dry Plate Photography : 



The Art of Photography by this Process developed for Amateurs and Beginnerit 
{Being Part II, of ** Practical Photography*') 

In paper, price Is., oy post. Is. 2d. 

The Photographer's Pocket Book: 

Containing Begister for nearly looo Negatives. Compiled by O. E Whbblbb 
(Author of" Practical Pnotography "). 

Prices: In doth, 8s. ; in leather 8s. 6d. ; by poet, 2d. extra. 

Leather Work Book: 

Containing Fall Instructions for Making and Ornamenting articles so as to 
successfully imitate Carved Oak ; spdcially written for the use of Amateurs. By 
BosA Bauohah. Illustrated. 

In cloth gilt, price 2s. 6d., by post, 2s. 9d. 

Cards and Card Tricks: 

Containing a brief History of Playing Cards : Full Instructions, with ninstrated 
Hftnds, for playing nearly all known games of chance or skill, from Whist to 
Napoleon and Patience, azid directions for performing a number of amnitlTig ^riokB. 
Illustrated. By H. K. Heatheb. 

In eloth gilt, price 5e., by post. 5b. 4d. 



Sleight of Hand : 



Being Minute Instructions by the Aid of which, with proper praoticek the Neatest 
and most Intricate Tricks of Legerdemain can be successfully performed* Illus- 
trated. By Bdwim Sachs. 

In cloth gilt, price Ss., by poet. Ss. id. 

Drawing Room Magic: 

Being Conjuring Tricks suited to Beginners, and for display in drawing roomB. 
Dlusurated. {Forming PaH I. of * Sleight of Hand.**) 

In paper, price 2s., by post, 2s. 2d. 



Grand or Stage Magic: 



Being Instructions for the Performance of more intricate and showy eon iuring 
tricks, and suited to public display. Illustrated. {Forming Part II, cf" Sleight of 
Hand.**) 

In paper, prioe 2s., Xis post, 2b. 2d« 



Artistic Amusements: 



Being Instructions for a variety of Art Work for Home Employment, and BngmB- 
tions for a number of Novel and Saleable Articles for Fancy Basaara. HloBtriMd. 
Contents are given in Series I. and IL 

In cloth gilt, prioe SB. 6d., by poit, U. 8d« 



Practical Handbooks^ Published at 170, Strand, W.C. 

Series I. of ''Artistic Amusements '' : 

Ctoloorinff FhotoffraphB, Imitatkm Stained GlM8,I>eoalooimanieb QoMn Shell Work 
Fi^ntiiig on ChioA, JftpMoese Laoqaer Wor^ Stencilling. 

In paper, price U^ by poet. It. Id. 

Series II. of '^ Artistic Amusements'' ; 

Faintinff Magio Lantern Slides, Menn and Quest Oards, Spatter Woric* Ploture 
and Scrap Screens. Frosted Silver Work. Pioture Cleaning and Beatoriiur. ninzni- 
naticg and Symbolical Colouring. 

In paper, price Is., by post. Is. Id. 
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MISCELLANEOUS. 



English Pottery and Porcelain: 

A Manual for CoUeccorB. Being a Concise Account of the Developement of the 
Potter's Art in England. Profusely Ulastrated with Marks, Monograms, and 
Engravings of characteristic Specimens. New Edition. 

In cloth gilt, price 8s. 6d., by poet, Ss. 8d. 

English Pottery: 

Oivlnff the History of the most famous and valued descriptions of Bngliah Pottery. 
with Illustrations of specimens, marks, and monograms, ftc {Forwdng Part 7. of 
**Bn{fli»h Pottery and Porcelain .") 

In paper, price is. 6d., by post, la. 7d« 

English Porcelain; 

Giving the History of the most famous and valued descriptions of BngUsh Porcelain, 
with illnstrationfl of specimens, marks, and monograms, Ac. {Forming Part 77. cf 
**Enfflish Pottery and Porcelain.*') 

In paper, price Is. 6d., by poet. Is. 7d. 

English, Scotch, and Irish Coins: 

AMauual for Collectors; being a History and Description of the Ooinacre of 
Great Britain, from the Earliest Ages to the Present Time, with Tables of 
Approxiii.ate values of Good Specimens. Profusely Illustrated. 

In cloth gilt, price 5e., by post, Se. id. 

Value of British Coins : 

A Manual for Buyers. Sellers, and Exchangers, as giving the Approximate Valnee 
of good Specimens of English and Scotch Coins. 

In paper, price Is., by post. Is. Id. 

Character Indicated by Handwriting : 

With Illustrations in support of the Theories advanced, taken from Autograph 
Letters of Statesmen, Lawyers, Soldiers, Ecclesiastics, Authors, PoetB, MnsioianB. 
Actors, and other persons. By B. Bauohan. 

In cloth gilt, price 2s. 6d., by post Ss. 9d. 



Winter Havens in the Sunny South: 




In cloth gilt, price 2b. 6d.a by post, 2s. 8d. 



Seaside Watering Places: 



Being a Guide to Persons in Search of a Suitable Place in which to Spend their 
HoUoays, on the English and Welsh Coasts. New and Revised Eution«with 
Descriptions of over 130 Places. 

In paper, price 2s., by post, 28. Sd. 



Practical Handbooks — Miscellaneous (conHnued). 

The Northern Watering Places of France : 

A Gnide for Bnglish People to the Holiday Beiorts on the Ooasta of the French 
NetherUmdB, Pioardy, Normaody and Brittany. By Boba Bauohah, Author of 
" Wincer HaTeni in the Sonny Sontti." ftc. 

In paper, price 8b., by poet 2s. Sd. 

Church Festival Decorations: 

Compriring Directions and DesifmB for the Suitable Decoration of Ghnrdies for 
ChriBtmaa, Easter, Whitsuntide, and Harvest. Dlustrsted. 

In paper, price Is., by post Is. Id. 

Artistic Flower Decorations: 

For Ball Booms, Halls, Passaces, Dinner and Sunper TaUee ; with Directions for 
msldng Bouquets, Buttonholes, Hair Sprays, ftc. tUnstrated. By B. 0. Sawabd. 

In paper, price 2s., by post, 2s. 2d. 

Honiton Lace Book: 

Containing Full and Practical Instructions for MaUng Honiton Lace. With 
Illustrations. 

In doth gilt, price 8s. 6d., by post, 8s. 9d. 

Practical Dressmaking: 

Beixiff Plain Directions for Taking Patterns, Fitting on. Gutting out. Making up, 
and Trimming Ladies' and Children's Dresses. By B. Muhbob. 

In paper, price Is., by post. Is. Id. 

Sick Nursing at Home: 

Being Plain Directions and Hints for the Proper Nundng of Sick Persons, and the 
Home Treatment of Diseases and Accidents incase of sudden emergencies. By 
S. F. A. Caulfibld. 

Price Is., by post. Is. Id. 

Hints to Untrained Teachers: 

Being Directions and Sugfrestions for the Assistance of Parents and others engaged 
in Home Education. By Janb Abcham. 

In paper, price 6d., by poet 7d. 

Stock and Share Investments: 

Being Explanations for the General Beader of the Nature and Quality of the 
different Classes of Securities dealt in on the Stock Exchange. By j^lbbbt 
Shabwood. In paper, price Is., by post. Is. Id. 

Catalogue of Ladies' and Children's Dress Patterns 
(Illustrated) : 

Comprising Ladies' Dresses, Mantles. Underllnen, Girls* and Boys' Costumes, 
Children's Underlinen, Ladies' Cape, Dressing Jackets, ko. This list is added to 
week by week, and at present contains nearly four hundred of the newest and 
most seasonable designs. 

Post free on application. 

■ I — •- i « 



FICTION— CHEAP EDITIONS, 

Loyella : 

ByMas. Habbt BxvHBir-EDWABDe, Author of **A Tantalus Cup," "In Sheep's 

Clothing," Ao. 
The Whitehall Review says : *' * Loyella' is much better worth reading than nine-tenths 
of the fiction published nowadays. Tlie people who figure in its pages are wonderfully 
life4ike." In three vols., price 15s. 

Thira; or, The Cairn Braich: 

An Historical Novel of the Eleventh Century, 
** This novel, which is weird and exciting, is written with mnoh ability."— OSkrifMoa 
World, 
'* It is a stirring stccy of stirring iAm»*'— Academy, 

In two vols., price 7s. 6d. 



And Joubnal or the Houbxholo. 

FUBLISHIO) BVEBT MONDAY, IVXDBISSDAT * FBIDAT. 
PBICE TWOPENCE (ILLUSTRATED). 

OLAiMiriED ADYBBTUKMEim of Thoosaiiids of ArtiolM of evenf dMeription tor 
BictaADffe, or B»le, or Wanted, br pHoate p^nona, Throoffh this depftrfement all Idndi 
of property may boprocnred or dispoeed of without publioitr. with nuurreUoiu dxeapneaa. 
and PERt'BCT SECURITY FBG^ftDIBUOirSST PBBSONa. FoU partioiilaniiire 



given in each isaue. 

** XAke all grand eoneeptUnu the proeeu i* remarkable fbr itt •iwplie^r**'— The Globe. 

The Litirasy Poanosi oonaists of Art, Dramatio, Soientiflo, and Mnsioal News of 
the Week I Oritiqaen on New Muaio^o. ; ArticleB and Notes npon Canarlea vaA Yonign 
and Britiflh Oage Birde; Plaoea at Home and Abroad; Praouoal PhotOKTMiby ; Not»> 
worthy B<x>kfl recently miblished: Variooa Literary SnbjectB ; Organ Bmlding; ICamu- 
factore of Fireworkn; variooa Branches of Amatear Meduuiics; Domestic Matters ; 
Recipes of all kindii: Present FasiiionH, with original Ulnstratioina ; new Materials; 
Fancy Work of different kinds ; OoltiTation of Flowers Fnait, and Yegetables: Garden 
Operations : Bee Keeping: Dogs; Babbits; Horses; Farming; Ponltry; Pigeons; 
Beports of Pooltry. Pigeon, and Rabbit Shows, fto^ Ac 

EXTRA SUPPLEMENTS on the Bondoir. Garden, Jto., are given Monthlj dulnff 
the Season without charge. 

TxRMM or Subscription. Qoarterly. Half-yearly. Yearly. 

One issue weekly 2s. 8d. ... 5s. 4d. ... 10s. 8d. 

Two isHoes weekly &s. 4d. ... 10s. 8d. ... 21s. 4d. 

Three issues weekly 8s. Od. ... Ifls. Od. ... 82s. Od. 

These prices include postage from the Head Office to the subscrlba', bat if pre farr e tl 
the Agent will supply the copies, making a reduction for the coet of postage idiioh ivoald 
be saved. 

London: "THE BAZAAE" OFFICE, 170, STRAND, W.C. 




Certain Cure for Deafness. 



GOLDEN DROPS. 

PECIStERED 

TRADEMARK NEVEB KNOWV TO FAIIk 

By this valuable ''Specific" hundreds have been cured of 
this distressing malady. For cold in the Head, with noises in 
the Ear, it is most efficacious. 



Sold hy all Chemists, price Is, l\d., 2s, 9c2., 4s. 6d,, 11«, 



Wholesale by Messrs. Sanoeb and Sons, Newbebt and Sons, Babolat 
and Sons, Edwabds and Sons, Wholesale Chemists, London. 

Free by post lid* extra, from 

E. M. OSBORJtTE, 

26, TEC-A.VIES' inSTHST, LOnSTIDOIJT. 



STEVENS' SILICON 

JEWELLERY REVIVER 



T-A-SIjET. 



Lute Slu, P<mC Ftm, tt Htampi, 




THIS UNRIVALLED POLISH 

(^Direct from Nature's Laboratory) 

Ii not a nunnfaotnced artiole, bnt a very ramMkable natnnl prodnotion, 
th« belt inbataiiioe known for Cleaning and PolUhing Gold, Silrn, 
and Jewell without the leatt injnrr, and will pTerent pearl* beeoming 
dltoolonred. 

Sold in a bandtoma little box, with Brnih, Leather, Direotiane foe 
tJte, an Analjiii, and ntuneroni Teitlnionlali, prioe It. 

A large eize, oontaining al*o *• Bing Cleanlnf Stiek, and one for 
cleaning Stndi and BnttoiM, prioe Zi. 

The SILICON ii alio told In Powder, for Plate Cleaning, at 6d. 
and It. per box, and in oanlftei* at 2«. 0d. 



To be bad throngh all Chamiiti, Fancy Ooodt Dealeri, and Jtwellai* 

'thronghont tiie kingdom. 

WbolMale of all London Fanoy Warehoniet and Wholeulc Drogguti, 

and ol the Proprietor, 

GEORGE STEVENS, 

376, STU-AJSTD, LourronsT. 



ROWLAND'S Toilet Articles, 

20, HATTON GARDES, LONDON. 




ROWLAND'S ODONTO 

Or FEASL DENTIFBICE is at ineatimaUe islne in preseniDE sod beautUjri^ 
Uxs teeth, rTtrnnirthrm1ii[r thn frnnnn. nni Firing njilniipnnt frugrfinrn tr thn limithi 
it endlcatea tartar from the teeth. prerentB and arreeta deuj, and poliihea and 



iToe tJie enamel, to which ft impfiftB a 



..._.. . TtBapearUlke'i^tauH. ItennpreoedaBteA 

. ce thuhall acentnn Bhowa the niuTer^ bTor in whitui itia licdil« 

while the (act ot ItB being entires free from any acid oc tniiienil ingredianti 
ooastitnt«« it the Bsfeit and pnreat tooth powder erer uaed. To prerent naqd tlie 
grandne Odonto has a 3d. Oovernmsnt stamp on the box. Aak for Kowland's 

ROWLAND'S MACASSAR OIL 

Is nniienaJl; in high repnte lor its uoprecedentad snccess dniing-the last SO ytmxm 
in ptomotiag the growth, roatoring-, improyins, and beantilyiiig the human hait. 
It prersnta hair frDTn failing off OT turnup S^f^. Btnn^hena iveak hair, dsuifiefl it 
froin Bcorf and dandriff, and makes it beauti/nll; soft, pliable and gloin. For 
children it Is especially recommended, as forml^u the basis of a beantifol hsad of 
hair, while its introdnctiDn into the nnneiy of Boyalty is a Bufflcient proof of Ita 
meiits. Sold in naual four nies. 

ROWLAND'S KALYDOR, 

An flaetem botanical preparation, perfectly free from all mineral or metallio 
admiitnre. It is distlnjpibihed for Its eitranaly bUnd, pnTifying-. and soothing 
sflscta on the akin ; while by its action on the porea and ndnute secretory Tesaals.n 



pramotea a healthy tons, alli^ STsry tSDdencytoinflammatiuiiBndtlinBeffeotnBily 

disaipatca all reuiees, tan. pimplea, spots, frscUes, "---* -" — — ~ -"- -- 

cntaaeODS vliitBtionB. The isdlantblaom It imparts to 

delicacy which it induces of the hands and arras, its capability cA soothli^ irritft* 
tlon, Hod remOTing cataneonB detests, reader it indupeuBBble to ejerj toilet. 
GenUsmen aft^ shaTinv will find it renders the skin H»t, smooth, and plsasftat. 
Ot all Chemists, at Is. Sd. A.>oidchs*p spurious imitatiana. Bold by ^ dealers 



REES' CH EAP PICTURE SUffk 

BEAUTIFUL LARGE MIRRORS. 

Will 

lllSSBi 

fit If 

Celebrated Winners. 





OBEAT 


BABOAINB. 


Pii 










SniUble for * 


■dftj. Thr« f«t from 


Dnwing, Dining, &p 


I^^Hn top to bottom, 


Kl f» 


BoUBoomB, J^ 


^8 and nail; two 


flj «■?=. 




\ feet wide, £3 2i. 
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Onnd StOoon. f 


1 Z^^'^ *^ 




M Best Oold uid 


§14 SmA 


WiU travel sstely ^ 


ll^^ Black ud Oold 


mi 


to wiy part ot ^ 
the world. ** 



Waterloo Cup Winners. 

7/6 each, or the Sli for W- Carriage free. 
Pinel; coloured. Slie, 271n. by aOin. 
Honejwood end Plunger. TX>na1d. 



. .r FiTO for 
Coloured bj hand, with JockeTi nv (correot 

Whedof Fortune. Springfleli Bo«eb«T7. 
iBonomy. Janette. Juliiu Cmar. OeoRe 
Frederick. Pet«r. Chamant. Fetrarcb. 

Bond Or. 1879. Sir BeTjg. 1! " 




Four Beautiful Chromos, Marine Subjects. 

COAST SCENE OFF TAI 



3 Verr Fine Ungrkvinga, 
Siie *Oin. b7 27iii. 

1. The Engliah Qamekeeper. 

2. The Scotch 



WALES. ., 

ited on ItiBwing Bouds, and snitablefor framing or the (oUo. 

6 Very Fine Iinrse BngravlagB, 15a. 

1. The Champion of ""(;'• "^ Baxter. 



. . , in of Engl 
The Spanlah WifeTZppeal. J. 
Spuilah Honki Preaching at & 
I&bonr.— S. Beat. J.F. Bsrrli 
■e«iie«*Cltn.- — 



.. Lewla. 
__SeTllle. So. 



The» were pubUahed at 42/. each. 

Four Superior Chromos for 2l8. 

Sli«,a8in.brl«n.,andSlin.bjlSin. 

THE WAY DOWN THE CLIFF. Br Bmin FOCTIB. La^4^ >old (or a goinea and a-haU. 

There ia a pecidiar charm about thia piotnre whieh will nuke it quite a faTOnrlte. 

The open •« In the dlitaace, with children plajing on the beach and on the elilb. 

BAI^ LA£E and LOCH TAT. A pair. Br Piuaov and WuiwaiOBT ~ 

' eTery reapeot, Terr flue, and wtllgiTegreaf —■=-■--"-- 
BirrUBNIlJO ^0» MARKET. By Siun F 



. Two girla croaiing a rimlet ; cotUga and ah-., 

' •-''-■ — ia only a verr] , 

joTeTOrdaamiHtbaMDtiiiAT OHOX. 

If .£.— AQ Fram« wOl U iitad« at IVwb PrioH. 



IMPORTANT NOTICE.C 

S£OEaE BEES, 41, 42, and 43, ShemU Street, Covent Gaidm. 




J' WHY DOES HAIR FALL OFF? 

Fma many onuM. Sometimat from local 
dutnrbiiiK mgendeB, inoh ma oIokDeM ; some* 
timaa from uflsot in olMUuing; but mora 
fraqnently from deomy in the upa and 
tulQW whioh aoppljt ewth indiridnAl hair. 
In anoh oaae, 

OLDRIDGE'S 

BALM OF COLUMBIA 

!■ as eioellent oorreotiTe ot the many insidioiiB aonroea of decay whioh 
min natnie' a chief ornament. 

It aUmnlatea, Btrangthena, and incieaaes the growth of Hair ; at^tena 
and noniukea it when grown ; and arteata iti decline. Begidea thia, it 
aota on thoae pigmanta the conntant anpply ot whioh ia esBential to Ilia 
Hair retwning ita oolonr. 

The Hair of the Head and the Whiskers and 
Monstachios 

Am aUJce banefltad. Foi children it is inralnable, aa it forma the baaia 
of a magnifloent Head of Hair, preventa Baldneaa in matnie age, and 
obviatea the nae of dyee and poiaonona roatoiatiTe*. 



ESTABLISHED UPWARDS OF SIXTY YEARS. 

(A taffieient ffuaraniee of ita efficacy) . 



, Be., and Ila. only. 

c. & a. oldridge, 
22, Wellington St., Strand, London, W.C. 

B^LM OF COLTJMBI^. 

BSTABLIBHID UPWASDa OF SiXTT TKISS, 
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